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[OFFICIAL NOTICE. } 
Thirtieth Annual Meeting of the New England Associa- 
tion of Gas Engineers. 
oe 
NEw ENGLAND ASSOCIATION OF GAS ENGINEERS, 


OFFICE OF THE SECRETARY, 
New Beprorp, Mass., Feb. 6, 1900. \ 


To the Members of the New England Association of Gas Engineers : 
The Thirtieth Annual Meeting of the Association will be held at 
Young's Hotel, Boston, on Wednesday and Thursday, February 21st 
and 22d. The call to order will be made at 10 a.m. 

Members will please gather promptly in the meeting room (No. 12), 
so that the sessions may not be delayed. 

The following papers are to be read : 

‘*Then, Now and Later ;’ by Mr. John A. Waters, Stamford, Conn. 

‘* Four Years’ Experience with Prepayment Meters ;” by Mr. N. O. 
Goulding, Natick, Mass. 

‘‘ Pumping Gas Five Miles, at 20 Pounds Pressure ;” by Mr. F. H. 
Shelton, Philadel phia. 

‘* Some Notes on Oil and Tar Burning;” by Mr. B. J. Allen, Allston, 
Mass. 

The Question Box content so far is as follows : 

‘* What successful substitute for cast iron gas mains has the high 
price of iron developed ?” 

‘* Would a gas inspector be justified in ‘ passing’ a job that had been 
made tight through healing a leak by cold water application |” 

‘* Are wrought iron or steel tanks set on surface of ground con- 
sidered better than brick and cement, or stone or cement tanks set in 
the ground, for gasholders? And is there much difficulty in the con- 
struction of the latter to prevent leakage ?” 

‘*In double stacks of retorts, which arrangement is preferable: To 
have the benches set back-to-back, or facing each other, with operating 
floor between ?” 

‘*At what price can gas be produced by any of the acetylene gas 
machines ?”” 

‘* At what price per net ton does anthracite coal have to be delivered 
to equal gas at $1 per 1,000 cubic feet for cooking purposes ?” 

Topics suggested for discussion are : 

‘* Coke Oven and Retort House Construction and Results.” 

‘* Under-water Gas Main Construction.” 

Eminent gas engineers and constructors have consented to start dis- 
cussion on the named topics. 

Members are urged to send in their questions for the Box well before 
the meeting, that they may be published, thus giving all a chance 
to jvin intelligently in one of the most useful features of the meeting. 

It is suggested that members wear their badges at the meeting. 
Badges may be secured from the Treasurer. 

The members will dine together as usual on Wednesday evening. 
Blank applications for membership may be obtained of the Secretary, 
and all matter to come before the Directors should be forwarded to the 
Secretary, not later than February 20th. 

Friends of the Association are invited to attend the meeting. 

N. W. GIFForD, Secretary. 
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[OFFICIAL NOTICE. } 
Seventh Annual Meeting, Michigan Gas Association. 


aniliattiaiissie 
MICHIGAN Gas ASSOCIATION, 

OFFICE OF THE SECRETARY, 

RACINE, WIs., Jan. 17, 1900. \ 
To the Members of the Michigan Gas Association: The Seventh 
Annual Meeting of the Michigan Gas Association will be held in the 
city of Detroit, on Wednesday, the 21st, and Thursday, the 22d day of 
February next. Headquarters will be at the Russell House, where also 
the meetings of the convention will be held. Rates $3.50 and upwards 

per day for room with bath, and $2.50 and upwards without bath. 


H. H. Hypk, Secretary. 








BRIEFLY TOLD. 


—— 


THE THIRTIETH ANNUAL MEETING OF THE NEW ENGLAND ASSOCIA- 
TION OF Gas ENGINEERS.—This week the New England Association 
will assemble in Thirtieth Annual Convention, and Secretary Gifford’s 
official notices show that nothing has been left undone in the way of 
attending to preliminaries to ensure a meeting that shall be in every 
sense successful and instructive. The set paper list contains four 
numbers, the question-box is well filled with hard nuts, and the two 
named topics have enough in themselves to maintain a spirited debate 
for a good bit ot time. Added to the matters for discussion enumerated 
must be remembered, in connection with the interest that attaches to 
the business sessions, the address of the President, Mr. Walter R. 
Addicks, whose annual message will be listened to eagerly. A man of 
culture, of study, and of application, his references to the present status 
of the gas industry in Massachusetts, viewed through the odd attacks, 
odd perhaps more in the sense that these now seem to be concerted 
rather than sporadic, by the authorities of a score of populous centers 
on their respective gas companies, as to the rates at which gas may be 
supplied, will receive more than passing attention. That he will handle 
the question without passion and with dignity is conceded. The meet- 
ing, from present indications, bids fair to be a most eventful one in the 
history of the Association. 





THE SEVENTH ANNUAL MEETING OF THE MICHIGAN ASSOCIATION.— 
While tie New England Association is in session in Boston, the Michi- 
gan Gas Association will be carrying on its seventh annual conclave in 
Detroit. It is to be regretted that the dates of these meetings clash, but 
as it has been so ordained by the Michigan men, there’s the end of it. 
Secretary Hyde’s notices have not been prolific in the matter of par- 
ticulars as to the papers, but it may be taken for granted that President 
Walker and the others of the Association’s executives have not been 
idle in the instance of getting together sufficient matter to cause those 
who will be in attendance at the Russell House to regret such visit. 





He 1s Now PresipenT Harsison.—If nothing succeeds like success, 
then Mr. John P. Harbison, of the Hartford (Conn.) City Gas Light 
Company, must be accounted signally successful. On December Ist, 
1855, he entered the Company’s employ as a clerk, un two weeks’ pro- 
bation ; January, 1864, he was elected its Secretary ; in March, 1866, 
he was formally appointed Superintendent, vice Mr. Thomas R. Dut- 
ton, deceased ; in January, 1880, he was elected its Treasurer and 
General Manager ; and on the 10th inst., he was unanimously chosen 
President. Ex-Governor Howard declined to continue longer as the 
chief executive of the Company, whese aims and purposes he has dur- 
ing his long term of office successfully upheld—he still remains on the 
Board. That President Harbison will be a success goes without saying ; 
that his presidency may be for many years also goes unspoken. 





Notgs.—The lamentable death of Mr. James Gardner, Jr., will make 
no change in the operation of the fire clay goods plant at Lockport 
Station, Pa., for so many years in the control of his family. The busi- 
ness managenient of the Lockport plant and the Pittsburg offices will, 
as heretofore, remain in the direct charge of Mr. E. H. Henderson. —— 
Mayor Utter, of Hawthorne, N. J., a suburb of Paterson, has vetoed 
the ordinance of Council granting to Mr. Van Steenberg and his asso- 
ciates the right to supply gas in the place named.—tThe Cleveland \O.) 
Gas Light and Coke Company does not seem to anticipate going out of 


business just yet, for it has just purchased a good sized tract of land 
adjoining its No. II. works, 


The Illuminating Power and Color of the ‘‘ Kugel” Hizh 
Pressure Gas Light.’ 
socnishisliiteanait 

Dr. H. Bunte and Dr. P. Eitner, of Carlsruhe, have recently p ib- 
lished in the Journal fiir Gasbeleuchtung an account of an exhaus. 
tive investigation of the illuminating power and color of one form of 
intensified gas light. The work was undertaken at the desire of ‘he 
** Kugel ” Light Company, of Dresden, with the so-called ‘‘ Kugel” or 
‘*Ball” light, invented by Herr Salzenberg, Manager of the Crefeld 
Gas Works. This light is essentially a high pressure gas light, in 
which gas pressures of 1 atmosphere and upwards can be employed 
and specially good results secured. The report of the investigation is 
of general interest, as such researches hitherto have been of a disjointed 
character. The work was directed chiefly to the following points: (1) 
Ascertaining the illuminating power at various gas pressures, the rate 
of consumption, the composition of the gas, and of the mixture of gas 
and air in the burners. (2) Determining the illuminating power at 
different angles. (3) Comparing spectrophotometrically the Kugel 
light, high pressure gas light, ordinary incandescent gas light, and the 
Hefner light. 

The determination of illuminating power was made by direct com. 
parison of the light of a Kugel burner with the light of a standardized 
Hefner amyl acetate lamp, consuming amyl acetate of standard 
quality. A Kruss’s Lummer Brodhun sighting box, the equality of 
the two sides of which had been proved, was used for making the com- 
parison ; and the Hefner lamp was placed at a distance of 300 mm. 
(nearly 12 inches). The distance of the Kugel light was afterwards 
measured, and its illuminating power calculated therefrom. The 
pressure of the gas was ascertained by means of a mercury pressure 
gauge, which was directly connected just below the nozzle of the 
burner. The Kugel burner had a double mantle made by Messrs. 
Feuer, of Berlin. Five observations were taken in each case; and 
each figure recorded below is the mean of the five results. 

In order to determine the rate of consumption, the top of the burner 
and the mantle were removed ; and the air inlet holes of the bunsen 
were closed with putty, so that they were gas tight. The top of the 
bunsen tube was then connected with the inlet of an experimental gas 
meter; and the gas issuing from the outlet of the meter was led off 
into the open. The meter, etc., threw a back pressure of at the most 
some 4 inches of water; and this would about compensate for the 
resistance ordinarily offered by the burner-top and the mantle. Two 
observations of the rate of consumption were made in each case ; and 
the meter was verified before and after each observation, Each figure 
stated below is the mean of the two results. 

The figures given in the original table have been converted into 
English terms on the assumption that 1 Hefner-unit equals 0.877 
English sperm candle. The results of the observations then become 
as foilows: 


Pressure of Tiluminating Rate of 
the Gas. ower, Consumption, Efficiency. 

Atmospheres. English Candles. Cub. Ft. per Hour. Candles per Cub, Ft. 
0.2 290 7 15.70 18.5 
0.4 465.9 24.01 19.4 
0.6 649.2 29.67 21.9 
0.8 818.3 34.80 23.5 
1.0 904.5 39.20 23.1 
1.1 1033.0 41.52 25.0 
1.2 1080.1 43.53 24.8 
1.4 1140.5 47.59 24.0 


At the normal working pressure of 1.1 atmospheres, the Kugel light 
therefore gives an illuminating power of 1033 candles, which is higher 
than that hitherto afforded by single incandescent gas lights, and at 
the present time can be attained practically only by means of tie 
electric arc lamp. The value 904.5 candles found for 1 atmosphere 
pressure, clearly was lower than it should be, though no reason could 
be given to account for the discrepancy. The efficiency is highest at a 
gas pressure of 1 1 atmospheres, and is then very high. For instance, 
good new [German] Welsbach burners show an efficiency of about ‘7 
candles per cubic foot; while the Pintsch high pressure gas burner, 
working at 0.2 atmosphere pressure, yields about 220 candle power for 
a consumption of 9.36 cubic feet per hour, which indicates an efficien:y 
of about 23.4 candles per cubic foot of gas. The results of the examin :- 
tion showed that the Kugel burner afforded a very economical utiliz :- 
tion of the gas, with the production of a light of great intensity and >f 
a yellowish tint. 

For the sake of completeness, the composition of the gas used wis 
determined ; and the following shows the percentage by volume of t :¢ 
several constituents: Carbonic acid 22, heavy hydrocarbons 3 |, 
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t .ces of oxygen) 2.4. The gas under high pressure had the same com- 
p sition, but constantly contained some air. Even after repeated ex- 
} ustion and refilling of the compressing cylinder, about 4.5 per cent. 
o air was discovered in the high pressure gas. In order to find the 
¢ mposition of the mixture of gas and air in the burners, they were set 
vu» but not lighted ; and samples of the gaseous mixture were with- 
( awn from the interior of the mantle by means of a capillary tube, 
d subjected to analysis. The following percentages by volume of gas 
d air were found under the stated conditions : 





Pintsch’s High 








. intsch's gn) = Welsbach 
Kugel Burner. Pressure Ges oA ag 

: ail § 0.2 atmo- | 1.1 atmo- 0.2 prenay 14 10th of 

Pressure of = rt te sphere sphere sphere water 

Gaeic cai eul e Culive See: 22.87 13.88 -13.54 22.5 

Ain codeine Sead 77.13 86.12 86 .46 77.5 


The distribution of the light was observed by means of Kruss’s radial 
photometer. For the sake of comparison, some observations were also 
made, with an Elster radial photometer, on the distribution of the light 
from the Welsbach burner. The results are shown in the appended 
table, in which 0° signifies vertically beneath the burner, 90° the hori- 
zontal plane, and 180° vertically above the burner. As the figures 
were required only for comparison with one another, the absorption 
factor of the mirror of the radial photometer was not ascertained. 


| 
‘bonic oxide 7.7, methane 323, hydrogen 52, and nitrogen (with 








sumption was 7.14 cubic feet per hour. In order to obtain mantles of 
identical quality, the unprepared fabrics were impregnated carefully 
with a 30 per cent. solution of the nitrates of thorium and cerium, in 
such proportions as would (on incineration) yield a mantle consisting 
of 98.75 per cent. of thorium oxide and 1.25 per cent. of cerium oxide. 
A special spectrophotometer was devised for the work, in order that the 
intensity of the similar rays from different sources might be directly 
compared. The light of the source under investigation was broken up 
by a prism into its components, in such a manner that two colored 
bands—one above the other—were obtained. The one band was the 
light of the standard lamp, the other the light of the source under com- 
parison. Similar colors were precisely above one another. By means 
of an eye slit, any portion of the spectrum could be examined, apart 
from the rest, at will. The position of the portion of the spectrum 
under examination could be determined by means of a scale. The 
measurements were made in each case in the red, yellow, green, blue 
and violet portions ; and the range over which they extended comprised 
the six divisionsof Bunsen’s spectroscopescale. The comparisons were 
made at first with a standardized Hefner lamp, burning amyl acetate 
which had on testing been found to be of normal quality. The pres- 
sure of the gas was observed on a mercury pressure gauge. The results 
given in the subjoined table show the intensity of the source of light 
in each color, when the intensity of the Hefner light in the same color 
was taken as unity. Each figure given is the mean of two observa- 
tions ; and the sighting box was reversed between the two readings. 

At the high gas pressure of 1.1 atmospheres, efficiency is lost when 
ithe simple mantle is used, as the flame passes completely through it ; 
























































| } 
Angle, Degrees. 10 | 20 20 | 40 5D | 60 70 80 90 ; 100 110 120 130 140 159 | 1600 
Illuminating power, English | 
candles— 
K Waa t iite ois wus hav canta Buent« 66.9 | 126.3 185.2, 251.4] 294.8) 316.6) 358.0) 356.7) 388.0) 386.7 363.8) 333.5, 306.7 257.5, 215.3) 158.3 
Wesécetiatavesisariscens ne: we 23.3] 30.3) 36.0) .. ; 46.5) .. Ai ~ ee ie ay | oe 
’ 
c . INTENS y (HEFNER L = 1). 
Color Position According Mean Wave foe ie Prneane<s (Herver LAMP : ra 
of the vength of the Telsbach L j ores jas, Kugel Light, with < 1 Light.with Kugel Light,with Kugel Light, with 
Light. ~——_ Light. | “Sieckenel”” | "ES ktacsphere” (Doble Mamtic, at|Dochle Mantle. etitiatple Mantlo, at! Slarple ientie. at 
Water Pressure, Pressure. 1. Atmos.Pressure|0.2 Atmos Press. 0 2 Atmos. Press.|1.1 atmos. Pressure. 
mati 2 saben —— 
Rea Vteses 82.0 670 wu 31.1 160.4 421.2 183.9 308 .3 120.6 
Yellow 50.0 589 °° 44.9 252.9 578.2 256.3 431.5 183.5 
Green ..... 65.5 540 ‘ 59.5 319.7 710.5 304.3 544 0 229.1 
Blt desakews 95.5 rea 73.9 484.3 986 .6 376.8 823.6 321.5 
Viel@t.s ces 126.0 434 ‘ 64.1 529.0 1,053.6 444.5 945.6 341.2 














These figures indicate, as may readily be seen diagramatically, that 
the Kugel burner affords a more uniform distribution of light than does 
the Welsbach burner. The reason for this difference may be traced in 
the longer mantle of the Kugel light, and the globular shape which it 
assumes on use, especially in its upper half. The radiation thusoccurs 
from a globular surface. The bulging of the mantle is not due to the 
asbestos fibers by which it is supported, nor does it return to its original 
form when the pressure is discontinued. 


With regard to the color of the Kugel light, it has been noticed at the | 


Crefeld gas works—where it is used side by side with the ordinary 
Welsbach light—that it has an agreeably warm yellowish tint, while 
the latter is of the well known peculiar greenish color. 

The impression is not the result of an optical illusion due to the great 


difference in the intensities of the two lights, for the same variation in | 


tint is observed when the lights are compared on the photometer and 
the dise is equally illuminated by them. The difference in this case re- 
sembles that which occurs when the Welsbach light is compared with 
the light of the Hefner lamp. The ordinary high pressure (0.2 atmo- 
sphere) gas light resembles the Weisbach light in color; and it there- 
fore becomes pertinent to ask if the special color of the *‘ Kugel ” light 
is to be traced to the high gas pressnre of 1.1 atmospheres. This ques 
tion was first attacked by making spectrophotometric observations of 
the Kugel light, the high pressure gas light and the Welsbach light, 
wth mantles prepared in precisely the same manner and of the same 
composition, and using different gas pressures. 

he high pressure gas light, with 0.2 atmosphere pressure of gas, was 
ol tained by means of an incandescent burner, the orifices of the nipple 
of which had been reduced in size, until, at the pressure named, the 
burner consumed about 7 cubic feet of gas per hour and was adapted 
fo: the use of asimple mantle, In the tests, the actual rate of con- 





hence the figures are much lower than when the double mantle is used. 
The table indicates clearly that, with all the lights examined, the 
intensity, relative to that of the Hefner light, rises from the red to the 
blue end of the spectrum. The purport of these figures will be seen 


more clearly from the following table, which is deduced from the pre- 
ceding one, and expresses the intensity for each source of light in 
terms of the intensity of the same source in the red. The Hefner light 
remains the unit of comparison in all colors. 





INTENSITY, COMPARED WITH THAT OF THE HEFNER LIGHT. 














Kugel Light. 
Color Pa — — Double Mantle. Simp!e Mantle. 
| ofthe |"to Bua- |S Inchesof| Gas; 03 |__| 
Light. sen’s Scale} Water Atmos. 11 0.2 02 11 
| Pressure. | Pressure. Atmos. Atme Ss. Atmos. A tmos. 
Pressure. | Pressure. | Pressure. | Pressure. 
Red....| 32.0 1.000 1.000 1.000 1.000 1.000 1.000 
Yellow.) 50.0 1.144 1.571 1.373 1.394 1.400 1.522 
Green... 65.5 1.913 1.993 1.687 1.655 | 1.765 | 1.900 
Blue...| 95.5 2.376 3.019 2.342 2.049 | 2.672 | 2.666 
| Violet... 126.0 | 2.061 3.298 2.501 2.417 | 3.067 | 2.829 





| 





There is a remarkable concordance between all these figures, with 
| the single exception of those for the ordinary Welsbach light, which 
|show a decreased intensity in the violet. The comparison indicates 
|that the high pressure gas light should appear bluish, the Welsbach 
light greenish, and the Kugel light with the double mantle reddish in 
tone. The Kugel light with simple mantle closely resembles the high- 
pressure gas light. The difference towards the blue and violet is not, 
however, so great as it seems; for the Hefner light, which forms the 
| basis of comparison, is very poor in blue and violet rays. In order to 
| gain a proper impression of the Mlative color of the high pressure gas 
light, the Kugel light, and the Welsbach light, the first two were com- 
pared spectrophotometrically with the last. In addition, from the 
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figures already obtained in the comparisons with the Hefner lamp, the 
intensity of the first two in the different colors was calculated in terms 
of the intensity of the Welsbach light, regarded as unity for all colors. 
In the direct comparisons, six observations were made ; and the means 
are— 


INTENSITY (THE INTENS!TY OF THE WELSBACH LIGHT 1). 


By Direct 


By Calculation from the Hefner Light Results. Po Pte dl 


Color of the Light. 
Bunsen’s Scale. 


<ugel Lig Kugel 

Kugel Light. High Pressure | Light, 

Gas Light. Double 

Double Mantle. Simple Mantle Mantle. 
Pres-) 02 | 1.1 0.2 1.1 0.2 0.2 it 


Position according to 


Atmos. Atmos. Atmos. 


5.9138 13.543 | 9.913) 3.878 | 5.158 3.751)17.832 
5.703 12.866 9.602) 4.083 | 5.628 3.803)15.414 
5.114 11.941 | 9.143) 3.851 | 5.373 853) 17.043 
4. 
5. 


sures | Atmos. Atmos. Atmos Atmos. 














Red....: 32. 
Yellow. 50. 
Green..| 65. 
Blue... 95. 
Violet. ./ 126. 





- 
5.099 13.351 11.145 351 | 6.553 4.179, 18.533 
6.934 16.437 14.752 323 | 8.253 5.013/20.753 


ounoc © 


Here, however, as in the case of the Hefner lamp comparisons, the 
true relation between the colors is not readily seen until only such an 




















These figures show a remarkable concordance. It is, however, aga . 
apparent that the Kugel light with a simple mantle closely resemb 
the high-pressure gaslight, and that they are both distinguished fro . 
the Kugel light with double mantle by the blueness of their tone, 

The Kugel light was next comparéd spectrophotometrically with 1 
high pressure gaslight. Six observations were made in each case ; ai 
the mean results are recorded in the first of the two cross-page tables 
at foot, in which also values deduced from the preceding comparisons 
with the Hefuer lamp and the Welsbach light are included. If, again, 
the quantity of light in the red in each case is taken as 1, the relations 
between the colors are shown more clearly, as in the second cross-paye 
table. Finally, by deducing the mean values from the results of te 
different observations, the summary appended, showing the relations 
between the color intensities of the lights, is obtained. Tne Kugel light 
is here taken only when working with a double mantle, and at i\s 
normal pressure of 1.1L atmospheres. The final figures of the summary 
show clearly that the high pressure gaslight is bluish, and the Kuge! 
light reddish, in tone compared with the Welsbach light; while the 
Kugel light is also reddish in comparison with the high-pressure gas 
light. The investigation, however, has shown that the reddish color of 
the Kugel light does-not arise simply from the hizh gas pressure of 1.1 
atmospheres which isemployed. The figures show that the Kugel ligit 
with the double mantle, working at 0 2 atmosphere pressure, is even 
redder than when the same mantle is used at the higher pressure of 1.! 
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s high pressure, must be of so compact a structure that it necessarily 
liates yellowish or reddish light. Such a mantle would be nu 
velty applied to the ordinary high-pressure gaslights and incandes 
it burners ; and with it they would similarly yield a reddish light. 
it the use of this mantle at a low pressure would be highly irrational, 
a far lower illuminating power would be obtained than with the 
tinary mantle giving a greenish light. For instance, a simple 
igel light mantle, used on a high-pressure gas burner at 0.2 atmos 
‘re pressure, afforded a duty of only 10.05 candles per cubic foot of 
s consumed ; whereas the same mantle employed at 1 1 atmospheres 
p essure, as in the Kugel light, showed a duty of 25 candles per cubic 
foot. 
he results of the investigations described in the foregoing report 
nay be summed up as follows: 


|. The application of 1 to 1.1 atmospheres gas pressure enables a very 
igh duty to be economically obtained from the gas. 

2. The aforesaid high gas pressure gives a rather more uniform dis- 
ribution of the light than is obtained with the Welsbach light. This 
\ifference is due to the high pressure and velocity of the effluent gas 
causing the greatest intensity of the flame to be transferred to a higher 
position, and to the bulging of the mantle which is effected thereby. 

3. The aforesaid high gas pressure makes it possible to obtain an 
ayreeable yellowish light concurrently with a very high illuminating 
duty from the gas consumed. 











Text of the Decision of the Massachusetts Board of 
Gas and Electric Light Commissioners in Respect of 
the Application of the Authorities of Haverhill fora 
Cheaper Gas Rate. 


The Board reports: The Haverhill Gas Light Company was organ- 
ized under a special charter, in February, 1853, and later in that year 
began the supply of gas in Haverhill. Its capital stock was originally 
$45,000, which was increased in 1871 to $75,000, its present amount 
It has enjoyed the exclusive privilege of supplying gas to the city and 
people of Haverhill, and with the exception of a period in its earliest 
history, has been uniformly prosperous. Its management appears to 
have been exceptionally careful and conservative, so that in addition 
to the payment of an average dividend of about 8 per cent. it has 
accumulated a surplus, invested in its plant, estimated to represent 
from $275,000 to $300,000. 

it is probable that a part of this will disappear in the near future 
through the abandonment of existing plant in making improvements 
which are likely to prove necessary for properly supplying the public, 
but the surplus is much larger than can be utilized for any such pur 
pose. It is unnecessary at this time to give particular consideration to 
the wisdom or unwisdom of creating a surplus of this size and char 
acter, but rather to consider how it has arisen and how it should be 
treated as an existing fact. It does not appear that it is due to extrav- 
agant prices for gas or to a niggardly policy toward the public; the 
prices have, in fact, been as low or lower than in other companies 
of its class in the State, while the quality of the service, so far as the 
Board has been able to ascertain, has been equal to the best. 

This accumulation appears rather to have been due in part to excep 
tional care in the management, and in part toa rapid gain in wealth 
and populgtion in the community supplied. Its growth has been steady 
through a long series of years, and not excessive in any single year. 
Its existence thus appears to be due in part to causes over which the 
Company has had no control, and for which it is entitled to no par 
ticular eredit. Accumulated, as it has been, out of profits in the per 
formance of a public service, its existence affords exceptional facilities 
and imposes peculiar duties upon the corporation toward the public. 

As the Company has applied this surplus to the cost of improving 
and enlarging its plant, as needed to satisfy the public demand, the 
property in which it has been invested must otherwise have been re 
presented by new capital contributed by the shareholders. Such use 
of surplus may properly be made of substantial benefit to the con 
sumers and shareholders alike. To the former, by relieving them of 
some portion of the burden which the investment of fresh capital 
necessarily imposes, by affording the most ready facility for minor 
extensions to the Company's lines, for superior excellence in its product 
aud by aiding to the most satisfactory performance of its varied duties 
toward the public; to the latter, by strengthening the corporation in 
ei hancing the security of the original investments of the shareholders, 
a: din bringing to them a return somewhat higher than that to which 
they might otherwise be entitled. 

such, a surplus is, by every principle of law, the property of the 
ccrporation. It has an undoubted legal right to distribute it as a divi 
dend as it is acquired or pro rata to its shareholders in case of liquida- 
tion, but notwithstanding this, the circumstances attending its accumu- 
la ion impose upon the Company, so long as it continues to exercise 
the functions of a public monopoly, the duty to employ it for the joint 











advantage of the consumers and the corporation. It need not be dealt 
with as the exclusive property of either. 

Fortunately, in the majority of Companies of this class in this State, 
the recognition of this duty by the directors has been a part of the 
policy of their management; until recently it has been the policy also 
of the Company in Haverhill. Now, however, this policy appears to 
have undergone a very decided change. 

In July, 1899, the Haverhill Gas Securities Company was chartered 
under the laws of this Commonwealth, with a capital of $500,000, and 
with the avowed purpose ‘‘to transact a general brokerage business, 
and to purchase, hold, sell, assign, transfer, mortgage, pledge or other- 
wise dispose of the shares of capital stock of, or any bonds, securities 
or evidences of indebtedness created by any other corporation or cor- 
porations of the Commonwealth of Massachusetts, and while owner of 
such shares of stock to exercise the rights, powers and privileges of 
ownership.” 

Subsequent events seem to indicate that in these words its real pur- 
pose was adroitly concealed. Its promoters and principal incorporators 
had already completed negotiations for the purchase of all the out- 
standing s‘ock of the Haverhill Gas Light Company, whose par value 
was $75,000, and agreed to pay therefor substantially the entire capital 
of the Securities Company. Either with this stock or the cash collected 
for its purchase, in order to complete a perfunctory compliance with 
our laws, the entire capital of the Securities Company was paid in. 

It then proceeded to issue and sell 5 per cent. debentures for the full 
amount of $500,000, with the entire stock of the Gas Light Company 
deposited with a trustee as collateral therefor, leaving to the pro- 
moters, as their profit in the transaction, the entire capital stock of the 
Securities Company and the control of the Gas Light Company. 

We have been unable to learn that the Securities Company possesses 
or expects to acquire any other property or source of income in ad- 
dition to the equity in the Haverhill Gas Light Company’s stock and 
the returns from its business. 

In 1868 the Legislature passed the following act, which is now a part 
of the Public Statutes: ‘‘No railroad corporation, telegraph or gas 
light company chartered under the laws of this Commonwealth shall 
hereafter declare any stock dividend or divide the proceeds of the sale 
of stock among its shareholders.” 

This is not merely a prohibition against stock watering, but against 
the division of a surplus into new capital stock. The principle 
announced in this statute is not to be defeated by any shrewdly con- 
trived method of stock manipulation. The obvious purpose and 
tendency of the Securities Company are to evade and annul the policy 
which this statute declares. It is indirectly, but distinctly, an effort to 
capitalize the Company’s surplus. To pay interest upon the new bonds 
will annually require a sum greater by more than 60 per cent. than the 
highest regular dividends ever paid by the Gas Company. 

The existence of this burden is a virtual declaration of a purpose 
in the Securities Company practically to take out of the Gas Light 
Company, directly or indirectly, sooner or later, that portion of the 
profits which the management has been accustomed to reserve within 
the corporation for the joint benefit of the Company and its consum- 
ers. It has already taken by a single act the sum of $20,000, which it 
claims was in anticipation of a dividend not yet earned. 

In view of these facts, there is no reason to believe that the former 
policy of the Company in the treatment of profits will be continued, 
but there is ample reason to assume that it will turn over to the Gas 
Securities Company, until its needs are satisfied, whatever provision 
for contingencies may be allowed in the price. 

To such a policy consumers ought not to be asked to contribute. 

The Board therefore recommends that the net price to be charged for 
gas supplied by the Haverhill Gas Light Company from and after the 
first day of February next shall not exceed 80 cents a thousand feet. 





Relation of Coke Producers to Consumers. 





ntetitiieins 
[A paper read by Mr. E. M. Peters, Uniontown, Pa., before the Cen- 
tral Mining Institute of Western Pennsylvania. | 


In order to arrive at an intelligent consideration of the relation of 
the producer to the consumer, it is necessary to get at least an approxi- 
mate idea of the extent of the production. 

The gentlemen who has just preceded me (Mr. Keighley) has given 
you figures as to the number of ovens now in operation and in course 
of erection, but these figures do not quite tell the whole story. 

There are now employed in direct connection with the coking in- 
dustry, in the Connellsville region, more than 20,000 persons whose 
daily wages exceed $30,000 and gho produce 200,000 tons of coke each 
week. We may safely say that this means that 200,000 tons of pig iron 
are smelted each week, and in this operation alone 12,500 men find 
employment at a daily wage of more than $20,000. Follow this line 
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of thought to its conclusion, embracing as it does all those who are 
employed in steel mills, rod and plate mills, in the transportation de- 
partments of our railroads, and then think what would be the result 
of a complete cessation of work in this industry ; hundreds of thousands 
of men would be thrown out of employment and millions of dollars 
lost. There is no other industry in the world upon which the welfare 
of so many persons depends. This being true, then anything that 
tends to the lubrication of the wheels of this industry is a benefit to 
mankind in general. 

I think you will all agree with me when I say that the first thing 
the coke producer should know is what the coke consumer needs. But 
does he always know this, or knowing does he always act upon the 
knowledge he possesses ? 

The day of haphazard guessing as to what is necessary to produce 
certain results in the blast furnace has gone, never to return, and the 
up to-date furnace manager can figure to a certainty what results he 
may expect at the tapping hole if his calculations as to what is being 
charged into the furnace are correct. And in these latter calculations 
the most uncertain thing he has to contend with is his coke. His ores 
are carefully analyzed at the mines, at the lower lake ports, and again 
as they are received at the furnace, where they are kept separate and 
apart from each other and are changed into the furnace in exact pre- 
determined chemical proportions. His limestone, which is the least 
harmful of any of the ingredients of the charge, is also analyzed. And 
then his coke follows. 

It is too often the case that the furnacemen do not follow their coke 
as closely as they do their ores. Ten years ago you could have counted 
on the fingers of one hand the concerns who made a practice of semi- 
weekly analyses of their coke, and to-day you can easily count upon 
the fingers of one hand—and have fingers to spare—those who make a 
daily analysis of coke received. 

The time was—and has but recently passed—when the founder laid 
all of his troubles to his coke, and was nearly always correct, for it 
was the custom, years ago, to buy coke through a middleman, or 
broker, who represented a large number of small operators, whose 
works were possibly scattered over all the Connellsville region, and 
sometimes outside. Coke was shipped to any consumer from any of 
the ovens represented, and the result may be imagined. One of the 
greatest blessings—although it came in disguise—was the consolidation 
of the small holdings under one central management and ownership, 
for it allowed expenses to be incurred, and researches undertaken that 
could not have been dreamed of by the individual operator. 

Anyone familiar with the Connellsville region will know that there 
is a vast difference in the chemical analyses of the coke made at the 
various mines. I have seen analyses of coke made at different works 
that were considered the best in the region that showed a variation of 
30 points in phosphorus, that is from .005 to .035. Variations in the 
same mine will frequently run as high as this. A distance of 300 feet 
on a flat has been known to show a difference in phosphorus of 45 
points, from .009 to .054 and a difference in sulphur of 1} per cent. 

The specifications for iron and steel are becoming more rigid every 
year, and it is necessary that furnace managers shall know just what 
their coke will analyze. You can readily see from the foregoing ex 
amples how easily a Bessemer mixture figured out with a good margin 
for variation, can be changed into a non-Bessemer one by changipg the 
shipments from one plant to another. 

These are points that few coke producers outside of those directly con 
nected with furnace interests know much about. During the past few 
months I have frequently heard such assertions as the following made 
by prominent men in the coking industry : 

One said to me that a matter of 14 to 2 per cent. in sulphur was not a 
serious drawback to coke as it only meant alittle more lime to a charge 
to flux it from the mixture. 

Another said that all the steel works were now seeking a high phos- 
phorus coke to change their Bessemer iron into a basic one. 

You will see from such remarks as these that it is necessary for a 
maker to know what his customer wants. Then, in order that he may 
give him just what he needs, he should know what his mine is capable 
of producing. 

Every heading should be carefully sampled as it is driven, and com- 
plete analysis made, particular attention being paid to the phosphorus 
and sulphur, and then the coal should be as carefully mixed as possible, 
in order to produce the most uniform results. -I do not mean that 
there should be a mechanical mixture in large bins through the use of 
very expensive machinery, but that the men should be so distributed 
on the various headings as to give the desired results. 

You will say that this is a great deal of trouble and expense. Well, 








I partially agree with you, but you must agree with me when I say 
that you must incur trouble and expense whenever you would succ: ed 
in producing the best results in anything. 

But a few years ago the furnacemen said that chemical analyses of 
each cast was a very expensive undertaking, yet today you will fix 
but very few furnaces that do not possess their own laboratories fitted 
up at great expense and, in many instances, run day and night. 

The next step the producer should take is to give his customer tie 
best coke his ovens are capable of making. In times like the present 
the temptation is very great to charge the ovens to their very utmost 
capacity—and a little beyond, but I believe there are few who yield to 
the temptation. 

May I be pardoned if I digress fora moment and say a word about 
the man who actually does make the coke? He is called the superin. 
tendent on the pay rolls, and pretty much everything else by other 
people. If you ask what are his qualifications, the pit boss will say he 
has none and never will acquire any; the inspector will say he is 
usually a man who should spend the greater part of his natural life in 
reading the mining law and learning the great responsibility that has 
been thrust upon him, for he never would have acquired it any other 
way ; and the railroad people will tell you that he is the greatest kicker 
that ever lived since the days of the army mule. 

I think it must have been a coke superintendent of whom the follow- 
ing story was told: ‘‘A man noticed that his boy seemed rather 
abstracted at the breakfast table and asked the cause. The boy: said; 
‘Papa, I had a dream last night and thought I died and was taken up 
to heaven, and I was met at the gate by St. Peter, who took me in. 
But he did not take me up the golden streets as I thought he would, but 
he tuok me out into the center of a large field where a ladder stcod that 
reached up so far that you could not see the top of it, and he told me 
that the only way to reach the real heaven was to take the large piece 
of chalk he gave me and climb the ladder, writing on each rung some 
sin that I had committed, and while I was thinking what I would write 
on the second rung I saw you coming down.’ ‘And what was I com- 
ing down for, my boy ?’ asked the father. ‘That was what I asked 
you ; and you said for more chalk,’ said the boy.” 

I believe that asa rule the maker wants to give the consumer the 
best coke his ovens will produce. There may be exceptions, but they 
are so few that they only prove the rule. : 

Now, on the other hand, what should the producer expect from the 
consumer? First and foremost, that he shall know what he wants. 
You will say that any man should know what he needs to successful! y 
conduct his business, but there are many furnacemen and small users 
of coke at foundries who do not know what they want, and when any- 
thing goes wrong with their cast will immediately lay all the trouble 
to the coke. 

Many amusing incidents occur where coke is shipped to small plants 
using from two to six cars per month. Not long ago a superintendent 
was sent by his firm to investigate a complaint from a foundry in this 
city, who reported that the last car of coke sent}them was ‘' Very bad, 
being high in sulphur, and much of it simply rotten.” The superin- 
tendent went to the foundry and was sent by the manager, who did 
not have time to go with him, to the cupola man, who in turn sent him 
to the driver, who was duly found. The matter of the quality of the 
car of coke was brought up, and the driver gave it as his positive 
opinion that it was the worst coke he had ever hauled, and he had been 
hauling coke for more than two years. Who could dispute such 
expert testimony as that? 

Of course this was an exceptional case, but the average found:r 
knows but very little as to what goes into his charge. He has been 
taught to judge his iron by its fractural appearance, and will not be- 
lieve that it can be wrong if it shows a good grain. But this is a co: - 
dition that is rapidly disappearing, for even the smallest foundries aie 
now requiring that their iron shall be sold to them on analysis alon . 

The markets of the world must be ours, and we can get them by sel - 
ing cheaper than our competitors, and they can only be held by havin z 
a very superior article. In order that we shall have such an artic! , 
each and every producer who has anything to do with any of the i: - 
tegral parts of it must see that his parts have in them all the knowled; » 
and skill that can be secured. I came very nearly saying “ brains. ' 
but was reminded of the story of the oil firm who made many-sales o | 
the strength of the assertion that ‘‘The brains of the management we: t 
into every barrel of their oil.” When times got hard and profits wer: 
low they yielded to the temptation to adulterate their mixture, whic : 
brought a letter from one of their best customers saying that ‘‘They ré- 
gretted to note that the management was suffering from paresis.” 
The nineteenth century is upon us, with duties the country neve: 
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-amed of, and your duty and mine is to do all we can toward help- 
r her to hold by our products what she has so gallantly won with her 
ns. Let Germany growl and England glare, but our ever victorious 


, ny of trade will meet the markets of the world and conquer them as 


s rely as Dewey at Manila, and Schley at Santiago, conquered the 
Spanish fleets. 








~ 


Method for the Estimation of Ferrocyanides in Old 
Purifying Materials.’ 
nettle 
By E. Donat and B. M. MARGOSCHES. 

[he estimation of ferrocyanides is an operation which has often to 
be done by commercial chemists engaged either in the manufacture of 
prussiate both by the old process from residues rich in nitrogen and 
potash, a process which is gradually being abandoned, and by the new 
process which is now being adopted, the starting point of which con- 
sists of exhausted purifying materials. 

Some time ago Zulkowsky (Dingl. Polyt. Journ , 1883, 249, 68) de- 
scribed a volumetric method for estimating the return in ferrocyanide 
of the melted mass by the old process. There are also several methods 
known for the estimation of the Prussian blue in old purifying ma- 
terial (C. Moldenhauer and W. Leybold, Journ. f. Gasbel., 1889, 155; 
Knublauch, ibid., 1889, 450; Gasch., ibid., 1889, 166; Drehschmidt, 
ibid., 1892, 221). 

Frequent analyses of old purifying material have made us endeavor 
to find a more rapid method, which would at the same time be as exact, 
for the estimation of ferrocyanides besides those already published. 

The method we have devised rests on the following facts: The alka- 
line ferrocyanides, as well as the ferricyanides, in acid solution, ener- 
getically resist the action of oxidizing agents,even when these are 
fairly strong, while they are easily decomposed by the same reagents 
in alkaline solution. Under these conditions all the iron is separated 
in the form of a precipitate composed principally of ferric oxide, and 
is easy to estimate quantitatively. 

When we place in contact a solution of potassic ferrocyanide and 
bromized ‘soda, at the ordinary temperature (80 grms. of sodic hydrate 
is dissolved in water, and after cooling made up to 1 litre, 20 c.c. of 
bromine are then added while stirring vigorously) no reaction takes 
place; but, after prolonged heating, a thick, pulverulent heavy pre- 
cipitate of a brick red color is formed, and at the same time there is a 
lively disengagement of gas. 

Qualitative analyses have shown that in this reaction the ferrocy- 
anide is first transformed into ferricyanide, and this latter, being sub- 
mitted in its turn to oxidation, is decomposed in the manner just de- 
scribed. The reaction therefore has two phases. On leaving the pre- 
cipitate formed to stand for some hours, then filtering and washing it, 
the iron can be estimated by any well known method, and the proportion 
of ferrocyanide present calculated. It suffices to multiply the weight 
of the iron found by 7.5476 to get the amount of the crystallized salt 
K,FeCy6+3H,0, or by 6.5833 for the anhydrous salt. 

The iron in this precipitate may be estimated by several different 
methods. 

The precipitate can be dissolved on the filter by means of dilute warm 
hydrochloric acid, and the iron precipitated in the hydrochloric solu- 
tion by ammonia. We can also dry the precipitate on the filter; put 
as much of the precipitate as possible into a small flask, incinerate the 
filter, decompose the small! quantity of ferric oxide with bisulphate of 
potassium, add it to the rest of the precipitate, and dissolve the whole 
in dilute sulphuric acid. It must then be reduced by zine and titrated 
with permanganate. 

The analyses made by us gave very concordant results. Supposing 
the product obtained contained 99.6 per cent. of crystallized potassic 
ferrocyanide, the results we obtained by this process were from 0.2 to 
0.4 per cent. too low. 

The bromized soda, as an oxidizing agent, can be replaced by perman 
ganate of potash in alkaline solution. When we submit a solution of 
potassic ferrocyanide and an alkaline solution of permanganate of 
potash to the action of heat, the latter body is rapidly reduced under 
these conditions; there is evidently formed a precipitate of hydrated 
p-roxide of manganese, besides the precipitate referred to above, and 
containing a quantity of ferric oxide corresponding to the potassic 
ferrocyanide present. By continuing the addition of the permanganate 
util the red tint remains constant, and adding dilute hydrochloric 
a id and heating, this precipitate, as well as the excess of permanganate, 
is decomposed and chlorine given off. It suffices to drive off the 
chlorine by heat, to separate the iron from the manganese by the 
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acetate method, in the sufficiently diluted solution, to wash and calcine 
the precipitate of manganiferous basic ferric acetate, and to estimate 
volumetrically by permanganate the quantity of iron present. 

In every case the use of bromized soda is preferable, in spite of its 
higher price, as its action is much more rapid. 

To apply the process just described to old purifying material, the fol- 
lowing is the best manner of proceeding: Old purifying material con- 
tains, besides ferrocyanides, sulphur and a considerable amount of 
non-volatile tarry products. To estimate the Prussian blue, or rather 
the ferrocyanides, the material should be finely powdered, and treated 
at a gentle heat with an excess of caustic potash at about 15 per cent , 
with a view to completely transforming the Prussian blue into ferric 
hydrate and ferrocyanide of potassium. After dilution, the alkaline 
liquid obtained is filtered and the residue washed, after having been 
treated on the filter with a small quantity of dilute potash lye, until 
the whole of the ferrocyanide has disappeared. 

However, we eventually discontinued the use of this somewhat com- 
plicated and tedious method of decomposition, and adopted the method 
given by Dr. Moldenhauer and W. Leybold (Journ. f. Gasbel , 1889, 
p. 157). 

The spent material is rapidly ground up in an iron mortar, well 
mixed, and 50 grms. is taken for the analysis. This sample is placed 
in a flask of 1 litre capacity, and moistened with 100 to 150 c.c. of 
caustic potash at 15 per cent. The flask is then left for some time in a 
warm place, and frequently shaken ; it is then filled up to 1030 c.c., as 
the results obtained by the above mentioned chemists show that the 
residue of 50 grms. of material occupies a volume of 30 ¢.c. The liquid 
is transferred to a larger flask, well mixed, and filtered through a 
folded filter paper. The potassic ferrocyanide is estimated in an aliquot 
part of the filtrate, the color of which varies from brownish yellow to 
reddish brown by the method already described. We recommend, by 
preference, the volumetric estimation of the iron in sulphuric solution 
by permanganate, after reduction to the ferrous state. 

More exact results can be obtained by exhausting the material by 
means of sulphide of carbon, with the object of eliminating the sulphur 
and the greater part of the tarry products, previous to proceeding in 
the manner just described. 

The analysis, by our method, of a particularly rich sample of an old 
purifying material, gave us the following results, calculated as crystal- 
lized ferrocyanide of potassium, 14.3, 14.54, 14 51, and 14 65 per cent.; 
another method gave 14.48 per cent. 

Although we have not had the opportunity of applying our method 


of analysis to the estimation of the ferrocyanides in the melted mass of 
the old process, we have no doubt but that, in this case also, this 
method would give entirely satisfactory results. 

We may further mention that our method is not confined to the 
estimation of the ferrocyanide corresponding to Prussian blue, but it 
may also be used in connection with the ferrocyanides corresponding 
to the other hydroferrocyanic compounds which may be met with in 
all purifying material. 








Quicksand. 
es 

Engineering Record says that thenature of quicksand was discussed 
at a meeting of the American Society of Civil Eogineering on Febru- 
ary 7, when a valuable paper on the troublesome Jordan level of the 
Erie Canal, by Mr. William B. Landreth, was presented. Mr. Edward 
P. North said he had never seen quicksand which did not contain clay. 
He had taken quicksand, stirred it in water, dried it and then made it 
into a cohesive ball which he believed contained from 15 to 20 per cent. 
of clay. Mr. James Owen considered ordinary sharp-cornered sand 
comparable to a pile of loose rock, and quicksand, with its rounded 
grains, comparable toa pile of cobble stones. Mr. J. G. Tait said that 
ordinarily almost any sand would flow and be troublesome under a 
foot or more head of water. Contractors are usually prone to call it 
quicksand, but if it does not contain clay it can be pumped dry and 
handled without great trouble. If it contains clay, it retains the water 
so long that it is very difficult to drain it. Mr. George Hill said that 
the foundations of the Mail & Express Building, New York, exert a 
pressure of 34 tons per square foot on very fine micaceous sand and 
have settled about § inch. The foundations of the Western Union 
Building are on similar sand and are loaded to 3} tons per square foot. 
After the building was finished, pumping in some adjacent wells 
caused the walls to settle, but the settlement ceased when the pumping 
was stopped. The foundations of the Prince Building, loaded to 6 tons 
per square foot, are on mixed sand and gravel 6 inches below the 
ground water line. The water fas no means of egress, and no settle- 
ment has taken place. Foundation pits 6 feet square were carried 5 








feet below water line in the Exchange Court Building. The fine 
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micaceous sand caused considerable difficulty by coming through the 
sheet piling, and nearly a cubic yard of it would rise in the bottom of 
the pit over night. He defined quicksand as sand with sufficient 
moisture to cause it to flow when excavations are carried below water 
level. Mr. Samuel Whinery described a case where a railroad cut was 
made in what appeared to be a pocket of quicksand, which compelled 
the contractor to abandon the work. Subsequently the pocket was 
drained by ordinary railroad ditches, and no trouble was found in 
making the excavation with one to one slopes, which are still standing. 

A carefully prepared discussion was read by Mr. Allen Hazen, in 
which the subject was considered from a different point of view. His 
idea of quicksand is an even-grained sand, containing for the time 
more water than would normally be contained in its voids, and there- 
fore with its grains held a little distance apart, so that they flow upon 
each other readily. The sand may be either coarse or fine ; generally 
it is extremely fine and contains no clay. It may be that some 
materials contain a little clay and still act as quicksand ; but if so, they 
act as quicksand notwithstanding the clay, and not because of it. A 
material containing clay particles in considerable quantity is cohesive 
and impervious. Water may press it out of shape, make cracks in It, 
and rush through it. Under some conditions the whole mass may flow 
slowly under heavy pressure like molasses, but it will never make an 
intimate mixture with water capable of flowing through small open- 
ings, and behaving much like water, which is the characteristic 
property of quicksand. 

The sand in a mechanical filter is a good illustration of quicksand. 
The sand is placed in a tub, with screens or other drainage apparatus 
at the bottom. When the current is downward, the sand is firm, and 
it remains firm after it is drained. When the sand is washed by an up 
ward current it is lifted by the water and occupies perhaps 10 per cent. 
more volume than it did with the downward current. In this con- 
dition it is suspended in the water, and is so soft that a stick can be 
pushed into it with but little more resistance than would be offered by 
as much water. As the voids in the sand are increased the friction is 
greatly reduced, until a point is reached where the friction just bal- 
ances the excess of weight of the sand over water, and this condition 
may be maintained indefinitely, the upward current of water just 
sufficing to hold the sand in a state of suspension. In this condition it 
is ideal quicksand. The phenomenon is precisely the same whether 
the sand is of wind-worn spherical grains or of the most angular grains 
of crushed quartz. 

The upward velocity required to lift a sand in this way is a direct 
function of the size of the sand grains, and can be computed. The 
sand used in mechanical filters has an effective size of from 0.40 to 0.60 
millimeter, and the velocity used in washing is such that the friction 
is more than equal to the excess in weight of the sand over water, but 
is not three times as great. If it were, some of the sand would be 
carried away. The following table shows the computed velocities at 
which the friction equals the excess in weight of sands of various grain 


sizes, or, in other words, the velocities at which the sands will just be 
lifted. 


Computed Velocities Required to Lift Sunds of Various Grain 
Sizes at a Temperature of 5 Deg. Fahr. ‘ 


ae : Velocity of 
Effective Size of Velocity of Solid Column Solid Column 

_ Sand. of Water. of Water. 
0.50 millimeter. 250 meters per 24 hrs. 410 in. per hr. 
0.40 ‘iy 160 $e 262 =a 
0.30 - ‘* 90 = 148 ts 
0.20 sg 40 ™ 65 me 
0.10 sie 10 66 16 6 
0.05 p 3.5 se 4 ‘6 
0.03 “ 0.9 Ss 1.5 pS 


This table perhaps gives an indication of the reason why quicksands 
are usually fine sands. The finest mortar sand has an effective size o! 
from 0.20 to 0.30 millimeter. To lift it requires an upward velocity of! 
from 5 to 12 feet per hour, a velocity greater than those whicl 
generally occur in the ground water about excavations. With san¢ 
0.10 millimeter in diameter only 16 inches per hour are required to lifi 
it, a velocity which is probably quite common; while the lower 
velocities of 4 and 1.5 inches per hour, required to lift sand witb 
effective sizes of 0.05 and 0.03 millimeter respectively, are almost sure 
to exist where excavations are made below the ground water level in 
pervious materials; and where sands of these sizes exist they are 
almost sure to act. as quicksands. 

There is a condition which would make a quicksand, which at first 
sight would seem to be different from that mentioned above, but which 
in reality is but a variation of it. It is when sand in apparent equili- 
brium is made quick by a sudden shock or blow. For example, assume 


a layer of sand with an effective size of 0.05 millimeter and 3 feet de: p, 
in which the voids are 42 per cent., entirely filled with water. ‘he 
grains are in a not very stable equilibrium and this sand is capable of 
being compacted to 40 per cent. of voids. A smart blow or sud¢ en 
pressure will disturb the equilibrium and the sand will be suspence( 
by the water which it contains. It will shrink 5 per cent. in going 
from 42 to 40 per cent. of voids ; and under the conditions assumed. jf 
perfectly drained at the bottom, half an hour will be required for tlie 
excess of water to drain out of it. During this time it will be quick. 
sand. This phenomenon may be seen on many lake shores where | \i¢ 
sand is held full of water by capillarity, but in this case the sand is 
usually coarser, and the length of time that it remains quick is but a 
small fraction of the above, perhaps: only a minute or two, or even 
less. 

A number of samples of material, labeled mixtures of clay and sand, 
were given to Mr. Hazen by Mr. North. Under the microscope these 
proved to be entirely free from clay, and consist of particles from 0.03 
to 0.10 millimeter in diameter, with an effective size of approximately 
0.04 millimeter. Ninety per cent. or more will pass a sieve with 200 
meshes per lineal inch. These materials contain a little lime, which, in 
Mr. Hazen’s opinion, rather tends to keep them from acting as quick- 
sand than otherwise. The question may be raised as to the propriety 
of extending the name of sand to these extremely fine materials. They 
occur quite freely in nature, in which the particles are mostly silica, 
occasionally with a mixture of hard silicates. Under the microscope 
they appear precisely like sand. The particles are angular, the arrange- 
ment of the particles and the percentage of voids are substantially the 
same as with coarse sands. The relation of these materials to ordinary 
sand is much the same as that of sand to gravel; but it is not correct 
to speak of sand as fine gravel, and it may not be correct to speak of 
these materials as fine sand. Clay is an entirely different substance. 
Mr. H. W. Wiley, chemist of the United States Department of Agri- 
culture, has made the following statement in regard to the properties 
of clay. ‘‘ The percentage of pure clay is about 75 per cent. in natural 
clays, 45 in heavy clay soils, and 15 in ordinary loamy soils. When 
freshly precipitated by brine it is gelatinous, resembling a mixed 
precipitate of iron and alumimum oxides. Its volume greatly contracts 
on drying, clinging tenaciously to the filter, from which it may be 
freed by moistening. On drying it becomes hard, infriable and often 
resonant. It usually possesses a dark brown tint, due to iron oxides, 
Under the action of water it swells up like glue, the more slowly as the 
percentage of iron is greater. In the dry state it adheres to the tongue 
with great tenacity. According to Whitney the finest particles of 
colloidal clay have a diameter of 0.0001 millimeter. With a magnify- 
ing power of 350 diameters, however, Hilgard states that no particles 
can be discerned.” The clay particles are tens if not hundreds of times 
smaller than the smallest sand grains here considered, and differ from 
them both physically and chemically. 








The Diesel Oil Engine.’ 
snanaililiicedtis 

Among the various oil engines which have lately been introduced 
jn Germany, few have excited so much theoretical interest as the 
Diesel. The inventor has been studying the subject of the utilization of 
heat in gas and oil engines for about 15 years, and has embodied the 
fruit of his researches in a small book entitled ‘* Theory and Construc- 
tion of a Rational Heat Motor” (J. Springer, Berlin, 1893), an English 
translation of which has been published in London by Messrs. Spon. 
In this volume Herr Diesel lays down the principles which have 
guided him in his studies, and which have given rise to what he terms 
a new theory of combustion. Starting from the proposition that steam, 
gas, and air engines are worked upon a defective principle, and that 
no improvement in them will produce better results, as long as this 
principle is retained, he proceeds to formulate the theory and condi- 
tions he wishes to substitute for them. A distinguishing feature of his 
engine is that it is based upon a new theory, and the details of con- 
struction are not, as is often the case, first laid down, and the theory 
worked out from them. 

The relatively low heat efficiency of steam engines, even when driven 
with superheated steam, is well known. This is chiefly traceable ‘o 
the nature of steam, the loss of heat in the boiler during generation 
being 20 to 30 per cent. The small theoretical heat efficiency of a steam 
engine, the sensitiveness of steam to changes of temperature, and ts 
tendency to condense against the walls of cylinders, must also be tak: n 
into account. .For these reasons Herr Diesel is of opinion that t! is 
cycle cannot be much further improved, and that increase of efficien: y 
in power engines must be obtained by changing the method of treati: g 
the combustible. A greater range of temperature in the motor cylind 'r 
is also desirable. Since there are physical limits to this temperature 1 
one direction, it must, to give the maximum range, be raised in t ¢ 
other, either by increasing the pressure, or by combustion in the cyli :- 
der itself. Both these methods have been adopted in the later types »/ 
gas and oil engines ; the chief novelty in the Diesel is that combusti: 2 
is regulated according to a system different to that usually employé |. 





After examining the methods of work in the cylinder of an internal 
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~ nbustion engine, Herr Diesel formulated the following principles, 
‘ich ought, in his opinion, to govern such engines to obtain the 
iximum heat efficiency. His propositions are based upon the pure 
irnot cycle, which many of the best German authorities think is 
iter realized in the Diesel than in any other heat engine. To con- 
« ruet a motor in which all the heat generated by combustion shall be 
nverted into work is impossible, but the Diesel approximates more 
arly to this ideal efficiency than has hitherto been found practicable. 
; is well known, the heat losses. in a good gas or oil engine are large, 
»tween 75 per cent. and 80 per cent. or a heat efficiency of 20 per cent. 
» 25 per cent.; and if an attempt be made to diminish the loss to the 
‘old walls, or to the cooling jacket, an increased loss to the exhaust is 
ie result and no practical gain is obtained. It was first proposed to 
--duce these losses by isothermal combustion, or combustion at constant 
emperature instead of at constant volume or pressure. This was se- 
ired by introducing a small quantity of combustible gradually into a 
volume of compressed and highly heated air, where it kindles spon- 
taneously. The piston is forced out at the same time in such a way 
that no increase of temperature takes place, because the heat developed 
by each particle of combustible is instantly absorbed by the cooling 
due to expansion. Any improvements in the cycle of work in an in- 
ternal combustion engine should, in Diesel’s opinion, be carried out in 
this direction. 
To effect them, he laid down some years ago the following funda- 
mental conditions for combustion : 


—~— se & ff |e = «CF 


oo 


1. Production of the highest temperature of the cycle, not by and 
during combustion, but before and independently of it, entirely by 
mechanical compression of the air. 


2. Gradual introduction of a small and carefully regulated quantity 
of finely divided combustible into the highly compressed and heated 
air, in such a way that no increase of temperature takes place during 
the motor stroke, but all the heat generated is at once carried off by 
the expansion of the gases of combustion. -(The combustible, he says, 
may be gaseous liquid, or powdered coal, but up to now only oil has 
been used), 


3. Introduction of a large quantity of air in excess, instead of ad- 
mitting only as much air as is required to obtain proper combustion of 
the fuel in the cylinder. 

Originally there were two other conditions, which have been relin- 
quished for the present. The air was to be compressed, first isother- 
mally, water being injected to carry off the heat, then adiabatically, 
thus embodying the Carnot cycle. This method involved such enor- 
mous pressures of from 100 to 250 atmospheres that it was abandoned, 
and adiabatic compression only, from 30 to 50 atmospheres, was 
adopted. The modification is based upon a theoretical diagram, in 
which the two extreme points, that of the maximum pressure of com- 
bustion, and the minimum pressure (expansion to exhaust), are cut off. 
There is practically no diminution in the area of work, the construc- 
tion of the cylinder is made simpler, and a working, instead of an un- 
workable, cycle is obtained. Further, the second condition for com- 
bustion was to be so carried out that no water jacket was required, but 
it was found that to work without one necessitated much larger dimen- 
sions of the cylinder, and for practical reasons a water jacket is now 
always used. The fundamental idea, on which the whole scheme of 
the motor rests, is that the number of heat units, or quantities of heat, 
contained in oil or other combustible, are too great to be utilized in an 
engine cylinder without a large excess of air—say 100 per cent.—to 
absorb them. Since, however, in all processes to obtain power from 
heat, a certain portion must be sacrificed, the heat efficiency can never 
equal unity. Therefore, a water jacket is not an evil, or the main 
cause of the waste of heat in an engine, as it is generally supposed to 
be. If the heat carried off by it be kept within certain limits and care- 
fully regulated, it forms an auxiliary like the condenser of a steam 
engine, besides being theoretically necessary. Moreover, combustion 
should not be left to itself, but by a suitable arrangement of valves, 
etc., be adjusted throughout the motor stroke, to maintain the right 
proportions between temperatures, pressures and volumes. 

Apart from theory, the Diesel engine fulfills one of the principles 
upon which all the latest writers on internal combustion motors 
insist, namely, that the best way to improve the heat efficiency is to 
increase compression. This seems at present to be the last word of 
science on this subject, but to carry it out in practice is not easy. Even 
pressures of air of 30 to 40 atmospheres, to which Herr Diesel was 
obliged for some time to confine himself, were high enough to cause 
great practical difficulties, and required careful designing. Probably 
the small but important details of valves, joints, etc., in making which 
skilled labor is essential, have contributed to retard the appearance of 
the engine in the market; and even now, few appear to be sold in 





Germany. Critics prophesied that these high pressures and the nega- 
tive work involved, would impair the mechanical efficiency, and 
counterbalance the gain from the improved cycle, and a lower instead 
of a higher heat utilization per brake horse power would be realized. 
As will be seen from the results of the triais, these forebodings have 
not been justified, and the theoretical advantages anticipated were so 
important that Herr Diesel was urged to continue his efforts. At first 
he proposed to use powdered coal, but the difficulties were so great that 
the scheme, however fascinating, was abandoned. Hitherto the engine 
has only been made to work with oil, a small quantity of which is in- 
jected in a liquid state into the compressed and heated air, and instantly 
vaporized. Experiments are, however, in progress with lighting gas, 
and cheap or power gas. 

As originally designed, the engine was vertical, inverted, having 3 
cylinders side by side, all unjacketed, the two smaller of equal diam- 
eter single acting, and the central of larger diameter double acting. 
The ordinary 4-cycle was used. Thetwoouter cylinders carried plunger 
pistons, and air already compressed in the central cylinder was sent on 
to them, and further compressed during the upstroke. The combustible 
was then supposed to be injected alternately into the tops of these smaller 
cylinders ; combustion and partial expansion took place during the 
down motor stroke, and the charge passed to the larger central cylin- 
der, where it was completely expanded and discharged to atmosphere. 
The cycle of operations was thus divided between three cylinders, the 
initial compression of the air and the final expansion of the charge 
taking place in the central. There were 8 valves driven from a hori- 
zontal valve shaft, and each piston worked on to a separate crank, the 
3 cranks being 180° apart. The large excess of air introduced into the 
cylinders was supposed to absorb the heat and obviate the necessity for 
a water jacket. It was intended to attain pressures of 250 atmospheres, 
and never to allow the temperature in the cylinders to exceed 800° C. 
The heat generated by combustion being instantly carried off by ex- 
pansion, only that produced by compression of the air affected the 
cycle. 

So complicated a working method was only possible in theory. The 
engine does not appear to have been constructed and a modified cycle 
of combustion was soon introduced. For small powers (and hitherto 
the Diesel oil engine has only been made for such), one cylinder only 
is used, in which all the operations are completed in two revolutions, 
or one motor stroke in four, asin most other gas and oil engines. Even 
thus it was found that the three main conditions of combustion could 
not be strictly realized. The curve of combustion is not perfectiy iso- 
thermal, and a slight increase of temperature or pressure is usually 
produced, but these differences do not affect the principles on which 
the cycle is based. 

Diesel has been strongly attacked by Herr Capitaine, who, in a recent 
article in the ‘‘ Zeitschrift des Vereines Deutscher Ingenieure,”’ main- 
tained that his own patent had been infringed, and denied that there 
was anything new in the Diesel heat motor. It is certainly true that 
many writers, including Herr Capitaine, have strongly advocated the 
use of higher compression, and have proposed to regulate the process 
of combustion by mechanical means. The fact, however, remains that 
Diesel was the first to produce a working engine based on these prin- 
ciples, and in which compressions more than double those used in 
other motors have been attained. He also succeeded in making his 
engine work without external lamp or flame of any kind, not even at 
starting. He appears to have made good his claim to produce a motor 
in which the temperature required for combustion is obtained wholly 
by compression of air. The injection of a minute quantity of oil is 
then sufficient to cause ignition of the charge. Thus he has been the 
first to combine the requisites for perfect combustion, and carry them 
out on a practical scale. 

Scientific men in Germany, especially Professors Linde, Zeuner, 
Schroeter, Slaby, and others perceived that the theoretical advantages 
of the Diesel motor were so great that to embody them in a working 
engine was worth much effort. The first to take up the invention were 
the largest engineering firm in South Germany—the Machinen Fabrik 
Augsburg, and Messrs. Krupp, of Essen. The right to manufacture 
has also been acquired by Sulzer Brothers, of Winterthur, and MM. 
Carel, of Ghent. With this array of first class names, both theoretical 
and practical, we might expect by this time to find fairlv cheap engines 
in the market, sold in some number, but we are bound to state that 
such has not hitherto been the case. 

It was determined to construct a single cylinder 12-horse power 
engine as being simpler in detaithan the compound type, and to use 
petroleum only as the working medium. This experimental engine 
consisted of a single acting vertical cylinder with plunger piston work- 
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ing downwards on to the crank, and especially adapted for the high | stituted for the plunger. A small air pump, worked direct. from t\e 
pressures required. The valve shaft placed at the top of the cylinder | connecting rod, compresses air at a pressure above that in the cylind:r 
was worked from the motor shaft by conical gearing two to one, and | into a receiver at the side, connected to the admission valve in which 
carried three cams opening the air, petroleum and exhaust valves. the same high pressure is maintained. The oil injected into this valve 
The piston drew in air only during its down stroke; the air valve was | by asmall pump is brought into immediate contact with the air at 
then released by tne cam and closed by a spring, and the air com-| high pressure, and thoroughly broken up. In the engravings d is tie 
pressed by the up stroke till its temperature was raised to the required | crankshaft, P the piston and C the water jacket, Q the air pump worked 
ignition point. The piston then descended (motor stroke), the oil being | by levers z and X from the connecting rod to fill the reservoir L wiih 
injected during the first part of the stroke by a small pump worked | compressed air. S is the pipe equalizing the pressure between the air 
from the valve shaft. The latter carried three cams, and according to| pump, the reservoir, and the admission valve chamber D at the top of 
the one brought into play, the oil was admitted during either 24, 5, or | 
10 per cent. of the stroke. The period of admission was thus definitely | 
regulated, and gradual combustion concurrently with admission is said | kg 3 
to have been obtained. The supply of oil was then cut off, the air ex- | 
panded till the lower dead point was reached, and the next up stroke | 
discharged the prodacts of combustion. The engine was started by al 
special valve from a reservoir of compressed air previously filled while 
running. According to Herr Diesel, it worked at first without a cool- | 
ing jacket. Great difficulties were experienced on account of the ex- 
tremely high pressures, and each detail had to be separately studied. | 
The accurate admission of so small a quantity of oil at a given moment 
was also not easy, and two years were spent in tentative efforts. By 
the end of 1895, the results justified the expectations of the inventor. 

In 1897 this experimental engine was replaced by a 20 horse power 
oil motor, in which the previous construction was modified, chiefly by ai 
the addition of a water jacket and air reservoir. This engine, shown | a5 p 
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in Figs. 1, 2, and 3, taken from the “‘ Zeitschrift des Vereines Deutscher | 
Ingenieure,” is also vertical, and a piston with rings has been sub- | , 
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th cylinder. B is the valve shaft worked by gearing from the crank- 
shift and driving the admission valve V1 for the compressed air, the 
ex iaust V2 and the oil pump (not shown) which sends the oil on to 
the injecting nozzle n and to the admission and mixing chamber D. 
Tie engraving shows the method of maintaining an equilibrium of 
pr-ssure in this valve chamber. The curve of combustion can be 
resulated by varying either the time or the point in the stroke at which 
the oil is injected, or the pressure in the air receiver. The valve shaft 
carries five cams, under normal. conditions three are used, actuating 
valves V1, V2 and the injection n. To start the engine, a lever directly 
connects the cylinder to the reservoir of air, the ordinary cams are 
thrown out of gear, and two others brought into play. As soon as the 
engine is started, the moving of a small rod throws out these auxiliary 
cams, and shifts all into their regular places. 

The governing is very simple. The pump draws oil from a receiver, 
aud sends it on under pressure to the injection nozzle. Here there are 
two valves, the ordinary admission and an overflow valve. As long as 
the latter, which is open to the air, is free, all the oil pumped is re- 
turned to the receiver. As the pump piston descends, it carries with it 
a ram closing the overflow valve, and the oil is then forced to flow to 
the nozzle. The quantity passing to the cylinder is regulated by the 
descent of the ram, and this depends on the position of a horizontal 
wedge, connected to the governor, which is interposed by the latter be- 
tween the ram and the overflow valve, more or less according to the 
speed. 

In Diesel’s original paper (‘‘ Zeitschrift des Vereines Deutscher In- 
genieure,” July 10 and 17, 1897) an interesting series of indicator 
diagrams will be found, obtained during the gradual evolution of the 
engine. It was worked with benzine, ordinary oil, lighting gas, and 
various explosive mixtures, and six periods are distinguished, each 
marked by successive improvements in the combustion. These diagrams 
give evidence of the great care with which the engine has been de- 
signed and the various modifications made in its construction, the 
theory remaining the same. The best are, of course, the last, taken 
during repeated tests by German and French engineers and scientific 
men. 

Herr Diesel claims a theoretical heat efficiency of 50 per cent. for his 
single cylinder engine, and 70 per cent. for the compound type, which 
he considers as representing better his theory of combustion. The heat 
efficiency of good gas and oil engines varies usually from 15 to 25 per 
cent. From 381 to 40 per cent. of the heat actually received is con- 
verted into indicated work in the Diesel, and the mechanical efficiency 
is 71 to 75 per cent., making the brake heat efficiency 26.6 per cent. 
The consumption, even at this early stage in its development, is said 
to be lower than that of any other oil motor, as shown by an interest- 
ing diagram, in which the consumption of oil in the different engines, 
tested at full and half load by Professor Hartman, at Berlin, in 1894, 
is plotted. For the Diesel the consumption increases less with diminu 
tion of the load than for any other motor, because the increase in 
thermal efficiency counterbalances the loss in mechanical efficiency. 
Since an engine is seldom worked at its maximum power this is an ad- 
vantage, especially with frequent changes of load. The duty of the 
engine varies with the length of time during which the oil is admitted. 
It is very sensitive to the governor, and missfires are impossible, since 
there is neither ignition tube nor lamp. The engine is very easily 
started with compressed air as the writer has had opportunities of see- 
ing, and after a few revolutions oil is admitted. Yombustion is said to 
be so complete that the interior of the cylinder is perfectly clean, and 
the exhaust without smell. The construction is simplified by the ab- 
sence of a lamp, electric ignition, vaporizer, pulverizer, or mixer. The 
consumption of oil does not, as in other engines, vary greatly accord- 
ing to the power developed. Experiments have already been made 
with lighting gas, and at Augsburg a 150 horse power engine driven 
with power gas is in course of construction. Professor Schroeter, of 
Munich, confirms the views of the inventor. From the first, he says, 
he was convinced that the theoretical principles on which the engine 
was based were sound, while his tests at Augsburg, in February, 1897, 
on the 20 horse power engine, leave no doubt that these principles have 
een satisfactorily carried out in practice. During the trials the indi- 
vated and brake horse power, consumption of oil, amount and tempera- 
ture of the cooling water, and temperature of the exhaust, were de- 
ermined. The composition of the oil, analysis of the exhaust gases, 
and heating value of the oil were also taken. The indicator diagrams 
vere found to cover each other with the same regularity as in a steam 
Four trials were made, two at full and two at half power, the 
The diameter of the 


pump, 2.7 inches, stroke 7.8 inches. The mean heating value of the 
oil used was 18,370 British thermal units per pound, and each trial 
lasted one hour. The annexed Table gives the results of the trial. 

A consumption of $ pound oil per brake horse power per hour is a 
striking result, as is also the fact that it only increased 15 per cent. 
when the engine ran at half load, and was relatively lower when 
running empty. The heat balance of the engine during the above two 
full power trials was as follows : 


Tests of 20-Horse Power Diesel Oil Full Power. Half Power 
Engine.—Number of Tests. 3 Il. Il. ve 

Number of revolutions per minute... 171.8 154.2 154.0 158.0 
Metric indicated horse power (motor 

GHIINGOP OBIE) «<n cca cksadve'scsts 27.85 24.77 17.71 17.72 
Metric brake horse power (motor cy- 

ee 1 Ser eee ee 19.87 17.82 9.58 9.84 
Mechanical efficiency, percent ...... 74.8 75.5 57.8 59.6 
Consumption of oil per indicated horse 

power per hour, pound........... 0.40 0.39 0.61 0.61 
Consumption of oil per brake horse 

power per hour, pound........... 0.54 0.52 0.61 0.60 
Temperature of exhaust gases deg. C. 404 378 260 260 
Piston speed, per minute............. 450 400 400 410 


Heat Balance. 1 PerCent. 2 Per Cent. 


Percentage of heat in the oil turned into indicated 





WOE Orinda cance nadd can wdenesaiewermnenes 33.7 34.7 

Percentage of heat in oil lost to cooling jacket 
WON sicie + ce dpedesuccs pacsun ovaus pT ces eerre 39.0 40.3 
Percentage of heat in oil lost'in other ways...... 27.3 25.0 
100.0 100.0 


Percentage of heat in oil turned into work on the 
RNG i scavascdadcdad ade -semeneneunssonsaese 25.2 26.2 
The power indicated and brake efficiency during the first trial are 
attributed to the greater speed. The mean of the four trials, two at full 
and two at half power, work out as follows: 


Full Power. Both Trials Per Cent. 


Heat turned into indicated Work ......cccccccccccccccccscccccces 34.2 
Heat turned into actual work on the brake..............-.eeee0- 25.7 
Half Power. Both Trials Per Cent. 

Eiaat turned tate i1Gieled WOU 6 occ cece dcccccetescrccscccsovens 38.5 
Heat turned into actual work on the brake................02-005 22.4 


These results have, we believe, not been equalled by any other 
engine. 

The gases of combustion analyzed in the usual way gave by volume 
and at full power 9.96 per cent. CO,; 4.70 per cent. O; 0.20 per cent. 
CO; 85.14 per cent. N. At half load there was no trace of CO. From 
the percentage of nitrogen the excess of air was calculated by Professor 
Schroeter according to the following formula : 











N 
Excess of air = O = means excess of air at 
79 
N 
21 
full power, 26 per cent. 
‘ N 
Excess of air = O = means excess of air at 
79 
N 
21 


half power, 160 per cent. Pounds of air theoretically re- 
quired for complete combustion, calculated from the chemi- 
cal composition of the petroleum = 14.78 pounds per pound 
of oil. 


According to Herr Meyer, the Diesel engine marks the highest*point 
to which pressures can be carried with our present methods of con- 
struction. The high heat efficiency obtained is due, in his opinion, not 
to combustion at constant temperature, but to the separate compression 
of the air and oil, so that the maximum pressure has already been 
reached when combustion begins, and it proceeds at constant pressure. 
He considers that the very large excess of air, by reducing the maxi- 
mum temperature, diminishes loss to the water jacket. The minute 
quantity of oil injected into this highly heated air is instantly burnt 
before it has time to reach and be condensed against the cylinder walls. 
Hence the small consumption in Schroeter’s trials, corresponding to 
the minimum in gas engines. In all other petroleum motors, owing 
chiefly to condensation of the oil in the cylinder, the heat expended is 
greatly in excess of what the corresponding amount in a gas engine 
would be. ; 

The first public appearance of the Diesel oil engine was at the Munich 
Exhibition in 1898, when the following German firms exhibited engines : 
The Machinen Fabrik Augsburg, the pioneers in the construction of 
the motor, showed a 30 brake horse power single cylinder oil engine, 
driving a pump; Krupp, of Hesen, exhibited a-35 brake horse power 
engine working a rotary pump; the Maschinenbau Gesellschaft 
Nuernberg, a 20 brake horse power experimental engine, while the Gas 





motor piston was 9.8 inches, stroke 15.7 inches; diameter of the air 





Motoren Fabrik Deutz showed a 20 brake horse power engine working 


292 


American Gas Light Journal, 


Feb 19, 1900 











Fig. 4.—Diesel Motors at Munich Exhibition. 


a Linde cold producing plant. Fig. 4 is a view of two of these engines. 
The writer, who saw them all at work, thought them very well made, 
but expensive. They were a single cylinder driven with ordinary oil, 
and of the type shown in Figs. 1 to 3, with a few small modifications. 
The positions of the governor and oil pump vary, some engines having 
them below on the bedplate, while the Augsburg firm places the 
governor above the horizontal valve shaft. If the engine has no work 
on, it is easily and quickly started, but if the load is thrown on before 
starting, a second air receiver is required, that the whole supply of 
compressed air may not be exhausted during the first few revolutions. 
A two cylinder 40 horse power engine has lately been built by the 
Maschinen Fabrik Augsburg. 

The engine is constructed for Great Britain by Messrs. Mirrlees, 
Watson and Yaryan, limited, and a Company for France also exists. 
An engine made by the Glasgow firm has a cylinder diameter of 10 
inches with 16-inch stroke, and runs at a speed of 212 revolutions per 
minute. It developed 2475 brake horse power during the trial, and 
consumed 0.47 pounds of Royal Daylight oil per brake horse power 
per hour. Thus the heat efficiency, taking the indicated horse power, 
was 35 per cent., mechanical efficiency 71.4 per cent. These particulars 
of the first engine at wo'k in Great Britain have been communicated 
by Messrs. Mirrlees. The latest indicator diagrams mark the gradual 
fall in pressure to which the practically noiseless working of the engine 
isdue. The fact has been noted by more than one expert that the 
motors exbibited at Munich ran so smoothly with full work on that it 
was scarcely possible to realize what great forces were at work. 

As regards the method of treating the oil, the following conditions 
are, in Herr Diesel’s opinion, necessary for the best efficiency. The 
liquid petroleum must not be previously evaporated, and thus separated 
into its heavy and volatile constituents ; it must not come into contact 
with the cold walls of the combustion space, nor should it be previously 
mixed with the cold air for combustion. If, when thus treated, the 
charge be ignited, the speed of propagation of the flame will depend 
upon the method of mixing the air and oil, the heating value of the 
latter, and the temperature and pressure at the moment of ignition. 
This ought not to be the case. The process of combustion should, as 
far as possible, be independent of the speed of propagation of the flame, 
and the pressure should be raised to a maximum before ignition begins, 
because a high pressure drives the molecules together, forces them 
through the air and facilitates the chemical combinations. In the 
Diesel engine it is said that: (a) The combustible is injected into, and 
thoroughly mixed with, the air; (b) the air is previously heated by 
compression, and thus well prepared to receive the combustible, and 
the process of combustion depends only on the method of admission ; 
(c) the combustible is not previously treated ; all the particles, heavy 
and volatile, burn instantly, and, therefore, any kind of raw oil or 
liquid combustible may be used; (d) the oil has not time to come in 
contact with, and be condensed against. the cooler walls of the cylinder; 
(e) the combustible is not previously mixed with air and thus cooled ; 
(f) the process of combustion is entirely independent of the speed of 
propagation of the flame, because each particle of oil admitted to the 
cylinder finds sufficient air for its combustion. The heating value of 
the combustible, size of compression space and speed of piston do not 
affect the combustion ; (g) lastly, the maximum pressure of the cycle 
is reached previous to combustion. 

Many different oils, of densities varying from 0.79 to 0.96, such as 
benzine, ordinary lamp oil, American naphtha, raw heavy petroleum, 
and light spirit, have been tested in this engine, and yielded satisfactory 
results. Experiments have been made by Professor Sauvage, of Paris 
at Augsburg, on the 20 horse power engine described above, with re- 
sults practically the same as those obtained by Professor Shroeter. The 
heating value of the oil was 18,360 British thermal units per pound; 
consumption per brake horse power hour in two full power trials, 0.53 
pound and 0.59 pound, and the heat efficiency, taking the brake horse 
power, from 21 to 25 per cent. It will be noted that these results are 
yielded by an engine which has, perhaps, not yet reached its full de- 
velopment, and under average conditions, and not, as in many other 
trials, when worked at its maximum power. The latest tests give a 
consumption of 0.47 pound oil per brake horse power hour, corres- 


ponding to the heat efficiency, taking the brake horse power, of more 
than 30 per cent. In a 30-horse power engine lately made by tiie 
Augsburg firm, the consumption has been reduced to 0.43 pound oil 
per brake horse power hour. 

The Diesel is the most economical oil motor yet made, with very hivh 
compression and without tube or electric ignition, and it is well worth 
studying, especially by younger engineers. Whether it is a success 
commercially, as shown by the number sold in Germany, France and 
elsewhere, is another question difficult to decide at present. he writer 
in a recent visit to Germany found that not many appear to have been 
sold. This is probably owing to their relatively high price as com- 
pared with other oil engines, but the latter are not so economical in 
working, and give a lower heat efficiency. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES, 


plies a 

AT the annual meeting of the Gas Company of West Chester, Pa., 
the officers elected were : Directors, C. Y. Audenried, Henry V. Massey, 
George Henderson, D. 8. Lindsay and Robert Wetherill ; President, 
D. S. Lindsay ; Treasurer and Secretary, George Henderson ; Superin- 
tendent, R. H. Dutton. 


THE proprietors of the Beverly (Mass.) Gas and Electric Company 
have applied for the right to extend its business of lighting and heat- 
ing into the outlying towns of Manchester, Hamilton and Wenham. 








Mr. GreorGe H. Norman, who was born in Newport, R. I., May 24, 
1826, and who was widely known some years ago as a constructor of gas 
and water works plants, died at Palm Beach, Fla., the 4th inst. 





Tue shareholders of the Wilmington (N. C.) Gas Light Company 
have authorized an issue of $125,000 first mortgage, 5 per cent. bonds. 
The stock will be decreased, and the major portion of receipts on bond 
account will be expended in enlarging and improving the Company’s 
gas and electric plants. 


Messrs. I. A. Kelsey, R. A. Batencourt, W. G. Bushnell and S. C. 
Morehouse, of New Haven, Conn., have formed a Company, under 
the laws of New Jersey, for the constructing and operating of a gas 
and electric light plant and a water works for Puerto Principe, Cuba. 








A CORRESPONDENT incloses the following clipping from a recent issue 
of the Detroit (Mich.) Free Press: ‘*‘The Detroit City Gas Company 
has filed a bill asking for an injunction restraining the Gas Consumery 
Association and its Agent, A. M. Whiteley, from interfering with pipes 
which complainant alleges to be its property—the pipes in question are 
the service pipes from the meters to the house pipes. Complainant al- 
leges that the defendant Company is proprietor of a gas regulator 
which is now on sale in Detroit, and of whicha number are now in use. 
In putting on these regulators, it is averred that the defendants cut the 
pipes of complainant and do not afterwards make the fastenings secure 
and tight, so that gas escapes, to the loss of complainants and to the 
danger of their employees. Complainants say they have offered the 
defendants to permit them to put in the regulators, if they wonld notify 
complainants so that the latter could send along an inspector tosee that 
the work was properly done. Defendants, though, were asked to pay 
the expenses of this inspector, and they declined to have anything to do 
with the complainants in the premises. Judge White ordered the 
issuance of a temporary injunction.” 





Mr. M. T. Wacker, of Anniston, Ala., has been appointed to super- 
vise the plants of the Rockville (Conn.) Gas and Electric Light Com- 
pany, vice Mr. D. F. Burritt, resigned. 





Apvicgs from Buffalo, N. Y., are to the effect that in a short time 
the plant of the Buffalo Mutual Gas Light Company will shut down. 
In that event the entire output will come from the plant of the origina. 
Buffalo Gas Light Company, at Genessee and Jackson streets. 





At the annual meeting of the shareholders inthe Washington (D.C ) 
Gas Light Company the Directors elected were: John R. McLean, 
John C. Bullitt, James W. Orme, George T. Dunlop and Richard HE. 
Goldsborough—the latter was named to the vacancy caused by the 
death of Capt. Rodgers. ; 





Mr. Epwarp Moir, of Syracuse, N. Y., is in full charge as Receiver 
for the properties of the Clyde (N. Y.) Gas and Electric Company. 





From the annual report of the Capital City Gas Light Company, of 
Des Moines, Iowa, it is learned that the sum of $62,183 93 was expended 
on the plant last year. Main extensions absorbed $13,917.29 ; better 
ments, $31,719.39 ; repairs and replacements, $16,547.30. 





At the 18th annual meeting of the Independence (Mo.) Gas and Coke 





Company the report of Secretary R. D. Wirt, covering the Company s 
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operations for the last year, showed satisfactory conditions respecting 
its plant and business. The following Directors were elected : C. C. 
Childs, D. Bullard, W. H. Wagoner, J. W. Mercer and R. D. Wirt. 





THE Stevens Gas Improvement Company has been incorporated, 
under the laws of West Virginia, with a capital of $220,000. Its head 
quarters are to be in New Castle, Pa., where it proposes to engage in 
the business of manufacturing gas machinery. The incorporators are 
Eli Stevens and R. T. Van Valkenberg, of Muncie, Ind.; and J. E. 
Duff, Samuel McCreary and R. D. Crawford, of New Castle. 





THE franchise for the construction and operation of a gas plant in 
La Grange, Ills., has been issued to Mr. I. C. Copley, of Aurora, Ills. 
Work on construction account will not be undertaken until Mr. 
Copley’s return from Europe—likely in October next. 





Mr. Frank B. Poor, President of the Hackensack (N. J.) Gas and 
Electric Company, recently addressed the following self-explanatory 
circular to ‘‘ All employees of the Gas and Electric Company, of Bergen 
County, N.J.,” of which Company Mr. Poor is also President: ** With 
a view of increasing your interest in the progress of the Company, I 
have decided to make the following offer : If at the end of the present 
year the earnings of your department reach a figure given to your 
Engineer, I will give $1,250 to each department, to be divided according 
to the quality of the work and interest in the Company that each man 
has shown. The figure that I have taken calls for a good increase in 
our business, but with energy it can easily be bettered. In order to 
make the offer fair both to yourself and myself, should the earnings 
fall below my figure, I shall deduct from this bonus $50 for cach $1,000 
that our earnings fall short, and if they show an increase, as I hope 
and believe they will, I will add $100 for each $1,000 over.” All of 
which seems to constitute a most liberal proposition, to which also 
attaches the merit of novelty. 





A CORRESPONDENT in Wheeling, West Va , forwards the following: 
“The effect of incandescent gas light as a stimulus to plant growth has 


been made the _ of study by the horticulturist at the West Vir- 
ginia Agricultural Experiment Station, at Morgantown, and the last 
bulletin issued on that subject (No. 62) gives an account of the behavior 
of plants when placed under the stimulus of this light for various pur- 
poses. Verhaps I could not do better than to repeat the summary as 
stated in the bulletin. While it does not explain the methods em- 
ployed, it sets forth the conclusions which were arrived at during the 
course of the experiment : 


‘1, The ineandesceni gas light of the Welsbach burner is an active 
stimulus to plant growth when used at night to supplement daylight. 

‘2. Lettuce plants subjected to the influence of the incandescent gas 
light at night were taller and heavier than plants of the same variety 
and seed sowing grown in normal conditions. 

‘*3. That lettuce and spinach subjected to the stimulating influence of 
the light grew faster and completed their growth in less time than 
plants of the same sorts from the’same seed sowing grown in normal 
conditions. 

‘4. That no injurious effects resulted from the use of incandescent 
gas light. * 

‘‘That the stimulating influence of the light, as indicated by the 
growth of plants used in the various tests, is shown by the order in 
which the sorts are named, the first being the most susceptible—spinach, 
cabbage, radish, lettuce and tomato. 

‘6. That the range of light is somewhat variable for the different 
crops. In general the maximum growth was obtained at 12 to 16 feet 
from the light, while a perceptible increase was noticed at 24 feet. 

‘7. Bloom record of tomatoes shows markedly earlier bloom in the 
light house—8 days the least and 18 days the greatest difference. 

‘*8. That in the case of radishes top growth was stimulated, but evi- 
dently not markedly at the expense of root. With sugar beets top 
growth was greatly stimulated, evidently at the expense cf root growth. 

‘9. That while the roots of beets grown in the normal house were 
larger than those in the light house, the sugar content and the per cent. 
purity were markedly higher in the light house grown beets. 

‘*10. Spinach, lettuce and radishes all tend to make seed stalks under 
the light than in normal conditions. 

‘*11. Lettuce and spinach, under the influence of the incandescent 
gas light, not only grew faster during the growing period, but the period 
was actually longer than for plants in the normal house.” 





THE first week this month the papers of Boston reported that severe 
damage had been done to the plant of the Charlestown (Mass.) Gas and 
Electric Company through ‘ the explosion of a gas tank.”” There was 
a disturbance on the plant in question at the time named, and it was 
caused by the displacement of an air chamber attached to a steam pump 
for conveying naphtha to the generators of the water gas plant. The 
loss occasioned did not amount to $10. 





Tue Berlin Iron Bridge Company, of East Berlin, Conn., has just 
completed two large highway bridges at Long Lake, N. Y., and is now 
putting up a 200 ft. span al Stuyvesant Falls, N. Y., a large highway 





bridge at Hillsborough, N. H., and a 2 span trolley bridge across the 
Naugatuck river, at Waterbury, Conn. 





Mr. KIESEWETTER, who is prominent in the ownership of the Colum- 
bus (O.) Edison Electric Light Company, denies that there is any like- 
lihood of its consolidation with the Columbus Gas Light and Heatinz 
Company. 





Mr. JoHN J. Cummins, of Syracuse, N. Y., kas been named to take 
charge of the business of the Syracuse Gas Company and of the Syra- 
cuse Electric Light Company, until the formal consolidation of the two 
concerns has been perfected. 


CouncILMAN Roy, of Atlanta, Ga., wants the office of gas inspector 
for that city created. He proposes that the salary attached to the job 
shall be not less than $720, and that it shall ‘* be paid by the gas com- 
panies doing business in the city.” 





A RECENT issue of the Evansville (Ind.) Courier said: ‘‘ The Peoples 
Electric Light and Power Company, of this city, will go out of busi- 
ness March Ist. Notice to this effect was given on the 3rd inst. The 
engines, dynamos and boilers will be removed from the city and 
shipped to the purchasers who are not known here. The first intima- 
tion of this step was given when Mr. H. J. Miller, of Fort Wayne, 
Ind., administrator of the estate of the late Mr. R. T. McDonald, the 
virtual owner of the plant, came to Evansville. He ordered the plant 
to be shut down March Ist, and the machinery shipped away. He said 
the plant was not a profitable investment in the first place, and in the 
second place the estate had to be settled up, and the only way to dothat 
was to quit business. Mr. McDonald died in December, 1898, and had 
interests in various parts of the country, all the way from Texas to 
Maine. The Evansville plant was established in 1889, the power house 
being at the corner of Lafayette and Olive streets. Since 1891 Mr. J. 
J. Nolan has been manager and the plant has increased in size and in 
business greatly during that time. Mr. Nolan has simply been man- 
ager, and is not and never has been a stockholder in the Company. 
The Company has about 2,500 incandescents and 75 ares and furnishes 
100-horse power to a number of small shops, while in the summer 
many fans were on its lines. This exodus will leave the Evansville 
Gas and Electric Light Company the sole supplier of electric currents 
to the city.” 





THE correspondent who forwarded the above says: ‘I think this is 
an original instance in the history of electric lighting. Many consoli- 
dations have been, and are being made as between gas companies and 
electric companies, but I have not before heard of anything like the 
Evansville instance. The Evansville Gas and Electric Light Company 
has been in competition with the People’s Electric Light and Power 
Company since 1889. Aside, I might remark that if the gas consump- 
tion in Evansville increases each month in 1900 like it increased the 
first month of the year, the end of the century year will be a great one 
for the gas man.” 





WrRiTE to the Detroit Stove Works, of Detroit and Chicago, for a 
copy of its attractive pamphlet on ‘‘Cooking by Gas.” Small in compass, 
excellent in typography, solid in matter, it is a jewel. 





Mr. ALLEN SHEWMON, of Racine, Wis., is considering the advisa- 
bility of establishing a gas plant in Great Falls, Montana. To say the 
least, Mr. Shewmon must have great faith in his belief, when he per- 
suades himself that an enterprise of the sort named would pay in the 
place named. 





AT the annual meeting of the People’s Gas Light and Coke Company 
of Chicago, the annual reports showed that its affairs are in a very 
satisfactory condition. The output during 1899 was 6,879,419,985 cubic 
feet, as against 6,114,587,380 cubic feet in 1898. The percentage of 
earnings was 6.84 per cent. in 1899, as against 651 per cent. in 1898. 
The Directors elected were: C. K. G. Billings and F. S. Winston, of 
Chicago; and A. N. Brady, A. R. Flower and Walton Ferguson, of 
New York. The report of President Billings to the shareholders noted 
that in addition to the acquirement of the properties of the Calumet 
Gas Company (Jan. 1899), the Company had taken over the gas prop- 
erties of the Pullman Palace Car Company, September Ist, 1899. He 
also said: ‘* Since the Company has been placed, through consolida- 
tion, upon a strong legal and financial basis, it has been the policy of 
the management, while paying a reasonable return upon the money 
invested in its stock, to also give the public some of the benefits aceru- 
ing through the consolidation into one Company of the various gas 
companies. The heavy expenditures during 1899 in the extension of 
the Company’s plant and mains have been of enormous advantage to 
to the citizens of the territory affected. Reference was made in the 
last annual report to the extension of the use of gas for fuel purposes 
through the introduction of gas stoves. How active our work has 
been in this direction is shown by the fact that we have sold and set 
during the year 1899 over 27,000 additional gas stoves. The increase 
in the number of meters set during the year was 44,441, of which 5,328 
measure the consumption of natural gas, 2,148 were taken over with 
the Calumet Gas Company, 907 with the gas plant bought from the 
Pullman Company, and the remainder, 36,058, are new meters set for 
manufactured gas.” Further interesting figures concerning the Com- 
pany are the following: Mileage of mains and number of meters, gas 


stoves and public lamps in service Dec. 31, 1899.—Street mains, 1,705 
miles, 3,795 feet; gain, 121 miles, 1,199 feet; meters, 274,604; gain, 





44,311 ; gas stoves, 47,639 ; gain, 27,296 ; public lamps, 25,121; loss, 2,902. 
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The Market for Gas Securities. 





The main item of interest this week in con- 
nection with the local gas industry was the 
announcement, by Mr. H. E. Gawtry, Presi- 
dent of the Consolidated Gas Company, that 
the Directors had secured control of about all 
the electric lighting interests on Manhattan 
Island, and that the Consolidated shareholders 
would be ‘‘ asked ” to ratify the purchase, at a 
special meeting, to be held March 9th. The 
ratification means an expression that the Com- 
pany may take over the several electric light- 
ing properties through the issue of 155,172 
shares of Consolidated Company’s stock, at a 
‘parity’ of $232 per share. The deal isa 
queer one. Some of the ‘electrical securities” 
thus acquired are shares of the ‘‘ Brush Elec- 
tric [lJnminating Company.” 

President Gawtry’s circular starts in the 
paragraph : ‘‘The rapid growth of electricity 
for light and power is observed by everyone, 
and the annual consumption of gas per meter 
for light is gradually but surely diminishing.” 
How nruch has the output of gas diminished 
during the year? And where would the elec- 
tricians be if the 65 cent per 1,000 cubic feet 
rate for gas were continued, say until two 
years from the present ? 

The general gas market is fairly strong, and 
particularly so in respect of anything that has 
good property behind it. 

Brooklyn Union has halted a trifle in the 
rise that is sure to come with it when the New 





York city proper fiasco is settled. Bay State 
is weak and dull, with very little prospect of 
its taking on anything of permanent value. 
Baltimore Consolidated is in fair demand. 





Consumers, Jersey City 
Bonds eeeeeeeeee.. 
Cincinnati G. & C. Co....... 
Consumers, Toronto.. 
Capital, Sacramentc 
Bonds (6's).. . 
Consolidated, Baltimore. . 
Mortgage, 6's 
Chesapeake, ist 6's. .... 
Equitable, ist 6's. ...... 
Consolidated, ist 5’s.... 
Consolidated Gas Co. of N.J. 
sas Con. Mtg. 5's...... 
Consolidated G. & E. Co.’s., 
Little Falls, N.Y........ ee 


eeeeeeee 


eee tener eens 


Detroit City Gas Co........ 
* . Prior Eien B'S. ..008 . 


ee 
<3 Bonds....... eee 
Grand Rapids Gas Lt. Co.. 
= Se BEA. Bhs cicccccs 


Hudson County Gas Co., of 
New Jersey...... ere 
° Bonds, 5’s.... 
OG ici ss <2. kcacsvie 
~ Bonds, 6’s...... ° 
Jackson Gas Co........0085 
> ist Mtg. 5’s.... 
Lafayette Gas Co., Ind..., 
ORES sss ccines s0c0sanees 











Louisville........00+- 


Gas Stocks. 





Te 


of $100 per share. 

N. Y. City Companies. Capital. 
Consolidated........se006 ++» $39,078,000 
Central Union, Bonds, 5’s. 3,000,000 
Equitable Bonds, 6’s........ 1,000,000 

“ 1st Con. 5’s....... 2,300,000 
Metronolitan Bonds ....... 658,000 
MUBUAL...00s0000 esssecsscces. BEURS 

% = BOMAS ..cccccssccccce 1,800,000 
Municipal Bonds.......... ee 750,000 
New Amsterdam Gas Co... 13,000,000 

PreberPed sci cecciicnces 10,000,000 
Bonds, BS cccccevccevsece 11,000,000 
Northern Union, Bonds, 5’s. _ 1,250,000 
New York and East River.. 
Bonds Ist 5°s........+++. 3,500,000 
* 1st Con. 5’s....... 1,500,000 
Richmord Co., 8. I...... vr 348,650 
“ Bonds...... . 100,000 
Standard..... Sh oRees oe sKee 5,000,000 
Preferred...........+0+. 5,000,000 
Bonds, Ist Mortgage, 5’s 1,500,000 
YVOnKers ...ccccccccvcccesecs 299,65 
Out-of-Town Companies. 
aerial WOME: ccaseas sees 15,000,000 
* Bonds (5's) 15 000,000 
Bay State...cccccccccceess 50,000,000 
ts Income Bonds..... — 2,000.000 
Binghamton Gas Works.. . 450,000 
= Ist Mtg. 5°S.....06. 475,000 
Boston United Gas Co.— 
1s Series S. F. Trust.... 7,000,000 
— 7 “4... 3,000,000 
Buffalo City Gas Co........ 5,500,000 
= vi Bonds, 5’s 5,250,000 
Central, San Francisco..,... 2,000,000 
Chicago Gas Co. Guaran- 
teed Gold Bonds........ 7,650,000 
Columbus (0.) Gas Co., Ist 

Mortgage Bonds.......... 1,207,000 
Columbus (O.) Gas Lt. & 

Heating Co ..... isncunnke 1,682,750 

ee ee ee 3,026,500 


600,090 
8,500,000 
1,700,000 

500,000 
150,000 
11,000,000 
3,600,000 
1,000,000 

910,000 
1,490 000 
1,000,000 

380,000 


75,000 
4,560,000 
4,598,000 
386,000 
16,000 


2,000,000 
2,000,000 
2,000,000 
1,000,000 
1,125,000 

750,000 


10,500,000 
10,500,000 
2,000,000 
2 650,000 
250,000 
250,000 
1,000,000 
1,000,000 
2,570,000 


Quotations by George W. Close, Broker and 
Dealer in Gas Stocks, 


16 Watt Street, New York Ciry. 

FEB 

«= All communications will receive particular attention 
t@ The following quotations are based on the par value 


Par. 


100 

100 
1,000 

1,000 


1,000 
1,000 


100 
100 


1,000 
100 


1,000 
100 


100 
1,000 


100 
50 
1,000 
1,000 


1,000 


1,000 
25 





Bid. Asked. 
19844 194 














107% 108% 
105 . 
115 18 
108 112 
275 300 
100 102 
2544 2% 
44 45 
96 9616 
95 97 
109 111 
115 
70 
100 117 
140 148 
116 114 
130 
147 150 
116 119 
1M 1% 
os 75 
40 va 
9A =f9% 
92 
68 éa 
A 8 
72 75 
106 = 108 
104 1044 
106 108 
60 65 
84 86 
102 105 
19344 19416 
230 235 
35 
5834 «59 
118 
ak 112 
21 23 
87 90 
100 
ea 100 
9534 96 
9944 100 
100 «101 
100% 101 
es 101 
38 45 
60 64 
220 
25 as 
10% 105 
100 105 
101 103 
72 78 
101 10244 
40 45 
60 65 
106 


Laclede, St. Louis.......... 7,500,000 100 76 \y 
Preferred......... seeees 2,500,000 100 9% 1 
ae + eeeseeee 10,000,000 1,000 110 1W& 

Madison Gas & Elec. Co.... 400,000 100 82 
- Ist Mtg. 6’s..... _ 350,000 1,000 102% 1 

Montreal, Canada.......... 2,000,000 100 200 

Newark, N. J,,GasCo...... 16,000,000 0 6 
BOGS, CS ccccccccccsecs, GSIR000 - 107 108 

New Haven..... Séoceesseese. a 25 280 80 

Nashville Gas Lt, Co..... 1,000,000 50 110 : 

Oakland, Cal........... seees 2,000,000 43 45 

* Bonds, ....+++0 750,000 

Peoples G. L. & Coke Co., of 
CRON kciscccccvoctans 25,000,000 100 105 ly 

Peoples Gas Lt. & Coke ‘Co. . 

Chicago, 1st Mortgage.. 20,100,000 1,000 11136 111'4x 
2d ea «+» 2,500,000 1,000 104 105 

Rochester Gas & Elec. Co.. 2,150,000 50 88 
Preferred..... eich eeases 2,150,000 50 118 ; 
Consolidated 5’s........ 2,000,000 - 87 90 

San Francisco, Cal. ........ 10,000,000 100 49 W 

St. Paul Gas Light Co...... 1,500,000 100 5744584 
1st Mortgage 6°s........ 650,000 1,000 82 85 
Extension, 6°8.......+++6+ 600,000 1,000 os 
General Mortgage, 5’s.. 2,428,000 1,000 88 HK 

St. Joseph Gas Co..... cece 1,000,000 100 42 44 
” 1st Mtg. 5’s..... eae 750,000 1,000 9644 ON 

Ryraete, HY. sccccccccses 1,750,000 100 oa 15 
» PEEP TTT TET TTT .  1,612000 1,000 85 90 

Washington, D.C .......... 2,600,000 20 285 

First mortgage 6’s...... 600,000 a ms 
Western, Milwaukee........ 4,000,000 100 10634 107% 

Bonds, 5°S....0. ....0002 3,830,500 106 —s- 108 
Wilmington, Del. ........6 600,000 220 50 
° ¥ 
e 
Advertisers’ Index 
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POSITION WANTED 


As Superintendent of Plant, 


Or on construction of gas works. Satisfaction guaranteed 
and references exchanged, by young married man, 


1289-4 Address ** H. E. L ,”’ care this Journal. 


POSITION WANTED 


As Superintendent of Gas Works, 








By a capable gas man, thoroughly familiar with all details 
West preferred. 
Address ‘* F.,”’ 


of the business. 


1289-2 care this Journal. 








POSITION WANTED 
As Superintendent of Gas Works, 


By a competent, all-around gas man, who has had several 
years’ experience. 
1287-4 


Address “ A.,”’ care this Journal. 





Position ‘Wanted 
In a Coal or Water Gas Works. 


A good business man, with 15 years’ experience in both 
water and coal gas plants, wants to get position where a 
hustler will be appreciated. Is particularly well fitted to in- 
crease the business and build up old plants. Have the best 
of references, including present employer. 

1286-5 Address ** W. L.,”’ care this Journal. 





‘Position Wanted 


As Manager or Engineer of a Gas 
Company. 


A Thoroughly Competent Gas Manager of many years’ ex- 
perience in the manufacturing and the executive ends of a 
Gas Company desires a position as Manager or Engineer of a 
Gas Company selling not less than 50,000,000 cubic feet per 
annum. Highest references given. Address **T.,” 


1267-tf Care this Journal. 











WANTED, 
Correspondence with Gas Company having sendout of 
20,000,000 or over annually, who desire to employ an up-to- 
date, all-round gas engineer, to take full charge of their 
works and economically manage same ; also increase their 
output by the pushing of gas stoves, etc. Am at present in 
full charge of works showing an increase in output of 30 per 
cent. the past year. As to ability, character and experience, 
can furnish A-1 gas engineers as reference; also two National 
Banks. Coal gas works preferred. Object of change, better 
salary. Address ** R. G. H.,"” 1503 Wyandotte Street, 
1289-3 Kansas City, Mo. 


Hor Sale. 


A Small Gas and Electric Light Plant, 











in a Southern city of 3,800 inhabitants. 
Address FORT WAYNE ELECTRIC CORPORATION, 


1097-tf Fort Wayne, Ind. 











Backus Gas Heaters it 4 Cost Price! 


We have for sale, at one-fourth cost price, a lot of Backus 
Gas Heaters. Most of them have never been used. Write 
for list and particulars. 


THE COLUMBUS CAS COMPANY, 
1238-tf COLUMBUS, O. 




















Teacher of Cookery. 


CORA M. RUSSELI 


Two years’ experience in demonstration lectures. 
with gas ranges. For particulars, address 


Familiar 


1289-2 BOX 93, White Plains, N. Y. 


GAS TAPPING MACHINES 


Drilling and Tapping 


Pipe under Pressure 


WITHOUT ANY ESCAPE OF 
GAS. 
They are Strong and 
Compact. 


Size of Combination Drills 
and Taps % to 4-inch. 
















Machines Sent to any Gas 
Company for Thirty 
Days’ Trial. 


Send for Circulars. 


G0, Light, 


DAYTON, 0. 
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HENRY MAROUAND & CO. 








King’s Treatise 


A second hand set of King’s Treatise, in good zon 0 VETTEL. BAN KERS 
order, wanted by 1545 DREABWAY AND 
, wanted by 
BROKERS. 


‘*HNGINEER,” care this Journal. 





160 Broadway, New York City. 














Utilize Your Gas Liquor. —— 


NO EXTRA LABOR OR Ti REMOVAL NOTICE. 












OPERATING EX- 
PENSES. 


nia to ‘ 
Nisan sis es "he Hazelton Boiler Company 


th r have removed to their NEW WORKS at Rutherford, 
THE MINER : Sng tg 


























Globe Please address all communications to the Coneny at 

Street and Boulevard their New Office, 120 Liberty Street, N. Y. City. 
Lamps. ee 
Cheapest and Best. g THE ANDERSON Garent. oun z ae For Cutting Cast, Wrought 





THOUSANDS IN USE WITH 


DN /. Fyne ~ Iron, Gas & Water Pipes, 
INCANDESCENT BURNERS. 


SWee THE ANDERSON PIPE CUTTER 
Send for Catalogues. COMPANY, Manufacturers, 


. . - —! ’ al I. 163 Liverpool st,,E. Boston,Mass 
THOMAS T. W. HME, 7 Wi out from 8m on we. ee 


821-823 Eagle Av.,N.Y.| © } Pipe mibiaisicd Tool WALDO BROS., 


102 Milk Street, Boston, Masr. 


DIRECT ACTION G88 RANGE 


Is the Most Economical Gas Consumer on the Market. 


We can and will prove this to you if you desire. SEVEN FEET OF GAS will turn 
out a baking of biscuits well done. Write us, we can save you some trouble. 


“NATIONAL STOVES,” 


LOnA LN, OF LO. 


~ YORK GAS RANGE, 


Possessing Features Found in No Other. 


HIGH IN EFFICIENCY, 
HANDSOME IN DESIGN. 


‘ The construction of our oven for 1900 is entirely new, BEING 
\ QUICK and ECONOMICAL. 
| Our New Catalogue is now ready, if you have not received a 


' copy, Send us your name and address and we will be pleased to 
send you copy. 


ABENDROTH BROS., 


109-111 Beekman St., New York City. Port Chester, N. Y. 


Made in all sizes, 
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OUR NEW CATALOGUE IS OUT! 


Illustrating full line of COOKING UTENSILS, RANGES, 
WATER HEATERS and Gas Appliances. We call it Cata- 





logue No. 17; if you have not received a copy, please send 


for one; it will interest you. 


GAS COMPANIES 


will do well to get quotations from us on ROUND WAY 
SERVICE COCKS. 
Our VULCAN PATENT END TUBING and line of 
GAS STOVE FITTINGS is superior to all others. All 


made with large Gas Way. 












SOLE AGENTS FOR BRAY BURNERS, 


WILLIAM M. CRANE COMPANY 


Foundry at Peekskill, New York. 1131 & 1133 Broadway, New York. 








GHRIS. CUNNINGHAM & SON, 


, PROPRIETORS, 


THE NOVELTY TEAM BOILER WORKS, 


BROOKLYN, N. FY. 


STORAGE TANKS FOR GAS WoORks, 
To Retain Fluid Material of Any Sort. 





: PIPING IN AND AROUND GAS WORKS. 








Work Done for Several of the Largest Gas Companies in - 
America Stands as Reference. 
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ALL, WE CLAIM 


for the Detroit Jewel Gas Range is 
summed up in the one word “best ”’ 

This much-abused, hackneyed word 
can be and is applied popularly and ap- 
propriately to the Detroit Jewel. 

It would take too long to tell the story 
of the facts which have led up to this 
happy consummation. It is enough that 
we can refer unquestioningly to any gas 
company that has ever handled our 
ringes 

Some ranges claim one thing and 
some another, but the fact remains 
that while some ranges may have some 
one of the good points of the Detroit 
Jewel, no one range has all of them--ex- 
cept the Jewel. That is the best-for all 
purposes is enough for us and enough 
for you. 

For city use the gas range is the cook- 
ing range of the future. 

Have you seen our book about it ? 


DETROIT STOVE WORKS, 
DETROIT, ICH. 
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W. H. PEARSON, Prest. W. H. PEARSON, Jr., Vice-President. 


J. T. WESTCOTT, M.E., Manager. 


L. L. MERRIFIELD, M.Inst.M.E., Chiei —acineer. 


HE ECONOMICAL GAS APPARATUS CONSTRUCTION CO., Lb. 








American Offices: 269 FRONT STREET, EAST, TORONTO, ONT. 


London Offices: 


Telegraphic Address 


19 nivrapyaesittaie STREET, WESTMINSTER, S.W. 


‘* CARBURETED LONDON AND ee 





The above Company have érected since 1893, or are now erecting, their universal type of Carbureted 
_Water Cas Plants at the following Cas Works: 


Cubic Feet Daily. 


1,250,000 

. 2,000,000 
. 2,000,000 
300,000 


Blackburn, Eng 

Windsor Street Works, Birmingham, Eng. . 
Saltley Works, Birmingham, Eng. 
Colchester, Eng. 

Birkenhead, Eng. 2,250,000 
Swindon (New Swindon Gas Co. Eng. . . 120,000 
Saltley Works, Birmingham, Eng. (2d Contract) 2,000,000 
Windsor St. W'ks, Birming’m, Eng, (2d Contract) 2,000,000 
Halifax, Eng | ,000,000 
Toronto, 250,000 
Ottawa, 250,000 
Toronto (Second Contract, Remodeled), . . 2,000,000 
Lindsay (Remodeled), 125,000 
Belleville, 250,000 
Ottawa (Second Contract), 250,000 
Brantford (Remodeled) 200,000 
St. Catherine’s (Remodeled), 250,000 
Kingston, Pa. 125,000 





Cubic Feet Da'ly 


500,000 
250,000 
750,000 
. 250,000 
2,000,000 
500,000 
300,000 
750,000 
500,000 
300,000 
2,000,000 
300,000 
150,000 
. 150,000 
2,000,000 
700,000 
| 500,000 


Montreal, 

Peterborough, Ont 

Wilkesharre, Pa. 

St. Catherine’s (Second Contract),. 
Buffalo, N.Y. 

Winnipeg, Man 

Colchester, Eng. (Second Contract), . . . 
York, Eng. 

Rochester, Eng... 

Kingston, Ont 

Crystal Palace District, Eng 
Duluth, Minn. 

Caterham, Eng 

Enschede, Holland, 

Leicester, Eng 

Buenos Ayres (River Platte Co.»), 
Burnley, Eng. 








PHOTOMETRIC 


-) Tests made by the EX- 
PERTS of 


New York, Chicago 


and other large cities, give 


) , | Steward’s Burners 


Mi J HIGHER CANDLE POWER THAN ANY 
| OTHER UNION JET BURNER. 


The D. M. Steward Mig. Co., 


New York Office, CHATTANOOGA, 
107 CHAMBERS ST. Tern. 


Not only in America but throughout the World. 





BRAY BURNERS 


STAND FOR : 
EFFICIENCY, 
DURABILITY. 


Thousands of 


Gas Companies, appreciating the commercial advantage of using 
the BEST KNOWN and HIGHEST STANDARD Barners, are 
using the BRAY BURNERS almost exclusively. 
TO BUY THE BEST. Send for our Blue Book. 


W. [1. CRANE COPIPANY, 


THE THOMAS DAY COMPANY, 


Distributing Agents for the Pacific Coast, 
SAN FRANCISCO, CAL. 


IT PAYS 


Sole Agents for the United States, 


1181 & 1188 Broadway, New York. 











SAFETY (jas van 


FOR SHUTTING OFF GAS IN MAINS 
TEMPORARILY DURING ALTERATIONS 
AND REPAIRS 





**Link-Belt” Breaker. 


THE LINK-BELT MACHINERY CoO., 


ENGINEERS, FOUNDERS, MACHINISTS, 
Chicago, U.S. A. 


ELEVATING & CONVEYING 
LINK=BELT cree inure 
Tilting Coal and Coke Cars, 


Breaker Rolls, Shaking Screens, 
Power Transmitting Machinery 


“Machinery designed and erected to suit 
existing conditions and available space. 


CATALOGUE UPON APPLICATION 
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DUtfertand CONStTUCtION & Improvement GO. 


Offices: 15 WALL ST., NEW YORK, and OSHKOSH, WISCONSIN. 











Owners of the “SUTHERLAND” Patents for Water Gas Apparatus. 





Gas, Electric Light, Water Works, and Electric 
Street Railways Built, Remodeled, 
Operated, Bought and Sold. 





A few of the places where the SUTHERLAND Apparatus is in successful operation : 


Ilion, N. Y. Tarrytown, N.Y., 3 orders. Mendota, IIl. 

Herkimer, N. Y., 2 orders. Ft. Henry, N. Y. Circleville, O. 

Little Falls, N. Y: Gainsville, Fla. Joplin, Mo. 
Fishkill-on=Hudson, 2 orders. Hollidaysburg, Pa. Ashville, N. C. 

Clifton Springs, N.Y., 2 orders. Waterville, N. Y. Youngstown, O. 

Green Bay, Wis. Huntington, L. I. Kingston & Rondout, N. Y.* 
Stevens Point, Wis. Lexington, Mo. 


CORRESPONDENCE SOLICITED. 











CHOLLAR’S SYSTEM OF 
GAS PURIFICATION. 


Covered by Five U.S. Patents. 

In operation, revivification of the oxide is effected by 
repeated reversals of the direction of the flow of the gas ( 
through the beds (in the two boxes used under this sys- 
tem there are eight different routes for the gas to take) 
whereby the purified gas is made to revive the oxide in 
parts of the apparatus while the foul gas is fouling it 
in others. 

The boxes are charged or discharged from the sides 
as well as the top. 

There are no Hydraulic Cups or heavy covers. 

Either end of the apparatus is inlet or outlet at pleasure. 

The capacity is increased five-fold or more over ordi- 
nary methods without addition to building. i 

The apparatus costs less than for any other system. 


For Hetimatee write "The Stacey Mig. Co., 


SOLE MANUFACTURERS, 
FOR FURTHER INFORMATION WRITE CINCINNATI, OHIO. 
B. E. CHOLLAR, 411 N. 11th St., St. Louis, Mo. 




















Coal T Gj e Mr. T. Viner Clarke, of London, Eng., having compiled a novel Chart or 

ar enealogical FEE, Map illustrating the various CHEMICAL PRODUCTS DERIVED FROM 

all the prod : COAL AND COAL TAR, in the form of a Genealogical Tree, including 

ith © products discovered (the total number amounting to near 700), offers for sale a limited number of copies in Colors, mounted on Linen, 
with Rollers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER & CO., No. 32 Pine Street, New York 





















SS pS 


Feb. 19, 1900 American Gas Light Dournal, 30% 








NOTICE. 


We have in our yard, at East Berlin, Conn., a very large 
stock of beams, channels, angles, plates and other structural ma- 
terial of high quality. We are able to furnish from this stock 
any ordinary bridge, building, roof or other structural work 
promptly and with no delay. We invite correspondence. 


THE BERLIN IRON BRIDGE CO., 


BOSTON OFFICE: NEW YORK OFFICE! 
Room 200, Room 718 Bennett Building, 
E-uitable Building. Cor. Fulton and Nassau Sts. 


MAIN OFFICE AND WORKS: 
EAST BERLIN, CONN. 








CHAPMAN VALVE MANUFACTURING CO, 


MANUFACTURERS OF 


Valves ad Gates for Gas, Ammonia, Water, Bic. 


Also, Cate Fire Hydrants with and without Independent 
Nozzle Valve. All Work Cuaranteed. 


Works & Gen’lOffice, Indian Orchard, Mass. Treasurer's Office, 72 Kliby &1 12 Milk Sts., Boston, Mass. 
Chicago Office, 24 West Lake St. New York Office, 28 Piatt St. 
St. Louis Office, L, M. Rumsey Mig. Co., 810 North Second St. 


John Cabot 


553-557 West Thirty-third Street, New York. 


Church’s Patent 


AND 


Bolted Trays, 


FOR ALL KINDS OF 


Gas Purification. 


Send for Circulars. 




















aoeeemeeie nm 





Ludlow Valve Mfg. Co., 


TROY, N.Y., U.S.A. 
Double and Single Gate Valves, %” to 72”, 


So 


Gas, Water, 
Steam, Oil, 
Ammonia, Etc. 


Bristol’s Recording 


PRESSURE 
GAUGE. 


m™) For continuous re- 
cords of 







Street 
Cas Pressure. 
Simple in con- 
struction, 
accurate in operation, 
and low in price. 


Fully Guaranteed. Send for 
Circulars. 


THE BRISTOL 60, 


Waterbury, Conn. 





HOT GAS VALVES A SPECIALTY. 











Send for Catalogue. 
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AMERICAN GAS COMPANY | 


Constructors of Coal Gias Apparatus. 
ae KLONNE-BREDEL eum, 


Recuperative Furnaces, Washers, Condensers, Purifiers and Purifying 














Machines, Ammonia Plant, Coke Conveyers, Ete. : iy 





Complete Works Erected with Guaranteed Results. 


EASTERN AGENTS FOR 


FRED. BREDEL’S SYSTEM P. H. & F. M. ROOTS GO.’S 
COAL GAS PLANTS AND GAS APPARATUS. Exhausters, Blowers, etc. 








222 South Third Street, Philadelphia, Pa. 





GEORGE G. RAMSDELL, General Manager. Correspondence Solicited 


FRED. BREDEL, C.E. 


Goal and Water Gas Plants. 


OWN SYSTEM. 


RECUPERATIVE FURNACES, WASHERS, CONDENSERS, PURIFIERS, PURIFYING MACHINES, COKE GONVEYERS, ETC 











SOLE UNITED STATES AGENT FOR 


ARROL=-FOULIS MECHANICAL CHARGING AND DRAWING MACHINES. 


Gas Enriching Plants to Enrich Coal Gas mt to 24 candle al and een a White, Bright, Non-smoking Ga: 


CAS RETORTS AND SPECIAL BLOCKS AND FIREBRICK MANUFAC- 
TURED UNDER THE SUPERINTENDENCE OF MY OWN CHEMIST. 


— COMPLETE GAS aORKS. 3 


No. 118 F'arwvell Awenue, . Milwaukee, Wis 
Eastern Agents: AMERICAN GAS CO., Construction Department, 222 So. 3d St., Phila., Pa 
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«= ROOTS’ _. 


LATEST IMPROVED GAS EXHAUSTER 


— AND — 


NEW GAS GOVERNOR AND STEAM VALVE. 
GUARANTEED TO REGULATE WITHIN ONE-TENTH OF AN INCH, WATER PRESSURE. 


The Most Perfect Gas Governor on the Market. 


MORE DIRECT IN ACTION. FEWER PARTS. 
EASIER TO ADJUST THAN ANY OTHER COVERNOR. 


ee 

















_— “2 








nn, 






























>. oT a 


OGUE. 


<= “i 
ae are fat nae 7a ey 


INQUIRIES CHEERFULLY ANSWERED. WRITE FOR CATAL 


P. H. & F. M. ROOTS CoO., 


Connersville, Ind. 109 Liberty St., New York. 











| 





Eastern Office: 


American Gas Company, 


222 South Third Street, Philadelphia, Pa. 
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NEW YORK, 33 Nassau St. PHILADELPHIA, Broad and Arch Sts. CHICACO, 54 Lake 8t. 


Welsbach Street Lighting Company 


ooo OF AMERICA .... 


cone —_. WeElSbach System 
stoves Of Street Lighting, 


Which includes its specially DESIGNED AND PAT- 
ENTED BURNER for STREET and PARK LIGHT- 
ING exclusively. 

Uniformly SUCCESSFUL in seventy-five Cities 
and Towns. 

By means of the Welsbach System of street lighting 
the superiority of GAS over electricity for street lighting 
has been fully demonstrated. 


POINTS OF MERIT: 


Economical, 
It is Attractive, 
Successful, 
Up-to-date. 
IT LIGHTS THE STREET. 


Where there are no gas mains we can furnish an equally good 
light by our SELF-GENERATING NAPHTHA WELSBACHI 
BURNER, and thereby supply a uniform light in all localities, 





No. 38. 
Correspondence solicited from Gas Companies and others interested in Municipal and outside lighting. 


No. 36. 








NOW READY. 
THE SIXTH (AND CENTENARY) EDITION 


— OF THE — 


Handbook for Gas Engineers and Managers. 


By THOMAS NEWBIGGING, M. Inst. C.E. 





This Edition of the “ Handbook for Gas Engineers and Managers” is a great improvement on all previous edition: 
Much of the text has been re-written, in order to keep the work abreast of the constant advances that are bein: 


made in the Gas Industry. PRICE, : $6.00. 
A. M. CALLENDER & CO., - - No. 32 Pine Street, N. Y. City. 








PRACTICAL HANDBOOK ON 


— GAS ENGINES «= | 


With Instructions for Care and Working of the Same | 
By G. LIECKFELD, C.E. | 


Translated with 7 ermission of the author by GEO. M. RICHMOND, MB 


Price, $1.00. 


A.M. CALLENDER & CO., 32 Pine Street, New York. 
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(Copyrighted, 1894, by the AMERICAN METER CO. 


x AMERICAN METER CO. 





KE 7 aN NEW YORK AND PHILADELPHIA, 


CHICAGO, ST. LOUIS, 














Ec 


SAN FRANCISCO. 


PUBLIC LIGHTING TABLE. 
































MARCH, 1900. 


Table No. 2. 









































ie Table No. 1. NEW YORK 
2 FOLLOWING TUE cITy. 
fe MOON. ALL NieutT 
S LIGHTING. 
A Light. Extinguish.|, Light pom oo 
P.M. | A.M. 
Thu. 1) 6.20pm) 5.304am) 5.30) 5.45 
Fri. | 2} 6.20 5.30 5.30 | 5.45 
Sat. 3| 6.20 5.30 5.30 | 5.45 
Sun. | 4] 6.20 5.20 530) 545 
Mon. 5/10.20 5.20 5.40 | 5.35 
Tue.  6/11.30 5.20 5.40 | 5.35 
Wed.| 712.30 * | 5.20 || 5.40 | 5.35 
Thu. | 8] 1.20 5.20 |! 5.49 | 5.35 
Fri. | 9} 2.00 | 5.20 || 540) 5.35 
x Sat. 10] 2.40 5.20 5.40 5.35 
, Sun. |11 3.10 d.10 = || 5.40 | 5.35 


Mon. |12} 3.40 | 5.10 = || 5.50] 5. 
Tue. |13) 4.00 5.10 =| 5.501 5 
Wed. |14;:NoL. |NoL. 5.50 
Thu. | 15|NoL. ru\No L. 5.50 | 5.20 
Fri. |16.NoL. iNo L. 5.50 | 5 
Sat. (17) 6.40 PM) 8.40 Px!) 5.50 | 5.20 


wt QO 

iv oe 
a ‘in 
S 


re) 
po 
S 

















Sun. |138) 6.40 9.40 5.50 | 5.20 
Mon. |19}| 6.40 10.40 6.00 | 5.10 
Ve Tue. |20) 6.40 11.40 6 00 | 5.10 
Wed. (21; 6.40 = |12.40 am) 6.00 | 5.10 
Thu, (22) 6.40 1.40 6.00 | 5.10 
Fri. |23| 6.40 Le} 2.30 6.00 | 5.10 
‘a Sat. |24] 6.40 3.10 6.00 | 5.10 
7 Sun. (25) 6.50 4.00 6 00 | 5.10 
= Mon. |26) 6.50 4.30 610) 4.55 
Tue. (27) 6.50 4.50 6.10 | 4.55 
Wed. |28) 6.50 4.50 6.10 | 4.55 
Thu. |29) 6.50 =| 4.50 6.10 | 4.55 
Fri. /30) 6.50NM) 4.50 6.10 | 4.55 














Sat. ISL! 6.50 4.50 6.10 | 4.55 
TOTAL HOURS LIGHTING 
DURING 1900. 





By Table No. 1. By Table No. 2. 


Hrs.Min Tirs.Min. 
January ....230.50 | January. ...423.20 


February. ..175.40 | February. ..355.25 





March..... 189.00 | March... ..355.35 
April.......160.30 | April...... 298.50 
May.......150.40| May....... 264.50 
Seales es 137.00 | June......234.25 
ee 152.00 | July.......243.45 


August ... 171.50 | August ... . 280.25 
September ..187.20 | September. .321.15 
October... .213.10 | October .. ..374.30 
November.. 221.50 | November ..401.40 
December. .231.50 | December. .433.45 




















Total, yr. .2221.40 | Total, yr...3987.45 
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THE RECENT DECISION. 





The United States Circuit Court of Appeals, 


In Its Opinion of December 7, 1899, 


FINALLY AND FULLY SUSTAINS THE WELSBACH COMPANY’S PATENT. 


DEALERS and USERS and MANUFACTURERS 
are CAUTIONED against INFRINGEMENT of the 


~Welsbach Patents. 


Judge LACOMBE, in the United States Circuit Court, handed down the following opinion Saturday, Dec. 9, 1899. 

On motion to restrain complainant from sending circulars to the customers of American Incandescent 
Lamp Company. 
LACOMBE, Circuit Judge. 

Irrespective entirely of the preliminary objection that affirmative relief of this sort will not be granted to 
defendant—a question not now passed upon—there seem no good grounds for criticism of complainant’s 
circular. It states that Judge Townsend enjoined the “manufacture and sale” of infringing mantles; and he 
did grant such an injunction. And this Court has enjoined the sale of mantles which the person enjoined 
did not himself manufacture, when his past conduct in the matter of infringement created a special equity in 
favor of the complainant against him. It is true that the circular goes further, and threatens suit against per- 
sons who sell mantles, but who never have been at all concerned in manufacturing or causing them-to be 
manufactured. 

In other words, it threatens suit upon the patent as if it were a patent for a product. But the complainant 
insists that the threat is made in good faith; that it intends to bring suits against sellers of the infringing 
mantles upon the theory that the patent is really one for a product. In view of the peculiar language of the 
claim, this Court is not now prepared to hold that such contention would be wholly without merit, or that the 
complainant could not succeed against a mere seller. Moreover, it is contended that the seller of a purchased 
mantle himself promotes the taking of the final step in the process, and such contention has not yet been 
passed upon adversely to complainant. These are questions which should be left to be determined in one 
of such suits, rather than here. If complainant intends to prosecute one or more sellers, and there is nothing 
before the Court to induce a disbelief in its assertion that it does so intend, it would seem to be its proper 
course to warn dealers to desist from selling. 

December 9, 1899. 


Restraining orders issued in the United States Circuit Courts against— 


THE UNITED INGANDESGENT LIGHT GOMPANY. 
ST. LOUIS INGANDESGENT MANTLE GOMPANY. 
EGKERLE ELEGTRIGAL GOMPANY. 

H. KUPFER. 

THE NEWBY INGANDESGENT MANTLE COMPANY. 


All infringers will be prosecuted, whether Manufacturers, Dealers or Users. 





TO THE PUBLIC: Avoid Liability of infringement! Take nothing but the CENUINE -always in 
sealed boxes bearing our registered trademark, ‘‘ WELSBACH.”’ 


WELSBACH LIGHT CO. 


Salesrooms in all the leading cities throughout the United States. 
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| THE UNITED 
GAS IMPROVEMENT 
| COMPANY. 




















| THE STANDARD JUNIOR, 


THE STANDARD DOUBLE SUPERHEATER, 
LOWE WATER GAS APPARATUS. 








wf sk fe. —_____________— 


Total Sets Installed to January |, I9OO, - - - - - = - 327 


| Total Daily Capacity - - - - -- - - 207,425,000 Cu. Ft. 





WATER GAS PLANT AS AUXILIARY TO COAL GAS WORKS 








The United as Improvement Gompany 


Broad and Arch Streets, Philadelphia. — 
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Established 1858. incorporated 1890. 


Cras. E. Gregory Prest. Davin R. Day V. Prest. & Treas. 
1. D. ABERNETBY. Sec. 


J.H. Gautier & Co. 


Greene & Essex Streets, 

Jersey City, N. J. 
_ os mo 
MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES. 


a eee 
Cround Fire Clay, Fire Sand and Cround 
Fire Brick in Barrels and Bulk. 
26a —___- 
SOLE MANUFACTURERS OF THE 


























E. D. Waite, A. H. GuTKEs, 
President. 


H. A. PERKINS, 
Vice-President. Secretary. 


Brooklyn Fire Brick Works, 


MANUFACTURERS OF 


CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 





Office, 88 Van Dyke St. Brooklyn, N.Y. 


Established 1854. Incorporated 1869. 


LACLEDE 
Fire Brick Manufg. Co., 


CAS RETORTS 

Manufacture-s of ‘ FIRE BRICK .  <Gi 

RETORT SETTINCS 

Water Gas Cupola Linings, Fire Clay, Etc. 
Exclusive Agents for 

The Mitchell Half-Depth Regenerative Furnace. 


This is the original coal-consuming Furnace for Retort 
Benches. Burns either Coal or Coke. Full and Half-Depth 
Regenerative Furnaces for Benches of 6's, 7’s, 8's or 9's 
erected complete. 


Proprietors of the Coze System of Inclined Retorts. 


OB? bine St., St. Louis, Mo. 





The Construction of 
Gas Works 


PRACTICALLY DESCRIBED, 


By WALTER RALPH HERRING. 
Price $2. For Sale by 


A. M. CALLENDER & CO., 


32 Pine Street, N. Y. City. 





Adam Weber, 


Proprietor, 


-| Manhattan Fire Brick and Enameled 


Clay Retort Works. 
Works, Weber, N. J. 


Office, 68S East 15th St., New York. 


Modern Recuperative 
Furnaces 
And Standard Fire Brick and Gas Retorts 














CYRUS BORGMEF. 


Fine Brick 
AND 


| Cray RETORIS* 


















Works, 
LOOKPORT STATION, PA. 


—ESTABLISHED 1864.— 


JAMES GARDNER, JR., 


Hamilton Building, Fifth Avenue. 


Buccessor to WiIiTtIAM GARDINER w@w Sow 


Fire Clay Goods for Gas Works. 


SGLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE JU. 8S. 








HENRY MAURER & SON, 


(ESTABLISHED 1856.) 


EXCELSIOR FIRE BRICK & CLAY 


RETORT WORKS 


WORKS, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d St., N. Y. 


Clay Gas Retorts, 


BEN CEL SETTINGS, 
Fire Brick, Tiles, Etc. 


GEROULD'S IMPROVED RETORT CEMENT 


A Cement of great value for patching retorts, putting on 
mouthpieces, making up all bench-work joints, lining blast 
furnaces and cupolas. This cement is mixed ready for use. 
Economic and thorough in its work. Fully warranted to stick. 














Price List, f.0.b. Galesburg or Mount Vernon. 


In Casks, 400 to 800 pounds, at 5 cents per pound. 
In Kegs, 100 to 200 re  @ “i a 
In Kegs less than 100 * "% 


C. L. GEROULD, Galesburg, Ills. 


Eastern Agent, PERRY BORDEN, 19 Prospect Ave., 
MOUNT VERNON, N. Y. 


Parker-Russell! 
Mining and Mfg. Go., 


CITY OFFICE, 
417 Pine Street, St. Louis, Mo. 


PROPRIETORS OF THB 


OAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost en- 
tirely in the manufacture of 





Materials for Gas Companies 


We have studied and perfected three important points. 
Our retorts are made to stand changes of temperature, 
the strongest heats of the furnace, and the abrasion of 
feeding and emptying. We construct 


Half and Full Depth Benches of Our Own Design, 


Containing 6, 8 or 9 Retorts. 





We have Greatly Improved our Recuperators, Coal or 
Coke can be used as Fuel in Furnaces. 





THeEo. J. Smirn, Prest. J. A. Tayor, Sec 
A. Lams, Vice-Prest. and Supt. 


BALTIMORE 


RETORT & FIRE BRICK CO, 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 


Clay Retorts, Blocks & Tiles 


FIRE BRICK. FIRE CLAY, 
AND FIRE CEMENT. 


Red and Buff Ornamental Tiles and Chim - 
ney Tops. Baker Oven Tiles 13x 13x32 
and 10x10x2 


WALDO BROS., 102 MILE 8T., BOSTON, MASS, 
Sole Agents for New England States. 











PRACTICAL PHOTOMETRY. 


A Guide to the Study of the Measurement of Light. 
By WILLIAM JOSEPH DIBDIN. 


With Numerous [llustratious 


Price, $3.00, 





A M. CALLENDER & CO., 32 Pine Street, N. Y. Cit) 





‘i= 
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National Gas «« Water Company. 


CONTRACTORS FOR Gas Engineers 


(jas Plant Machinery | 918 LA SALLE ST..,| INsPEcTION AND ADVICE. 














SOFT COAL OR COKE CHICAGO. | PLANS AND ESTIMATES 
WATER GAS GENERATORS | FOR IMPROVEMENTS OR 
A SPECIALTY. | | REPAIRS. 


| | 








CONNELLY IRON SPONGE AND GOVERNOR CO, 


(Successors to CONNELLY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 


Saves money, saves labor, and is the most efficient purifying material ever offered as a 
“TRON SPONGE.” 4 FO Be 


substitute for lime. We guarantee a large saving, both in cost of material and labor. 








OVER FOUR HUNDRED NOW IN USE! NO WORKS COMPLETE WITHOUT IT! 
AUTOMATIC WILL PAY FOR ITSELF WITHIN A YEAR! ITS SERVICE SECURES PERFECT DISTRIBUTION! 
GOVERNOR. REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 
IT 1S THE ONLY .RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 





- Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 
STEAM JET Compensator and Bye-Pass Valves in the most compact form possible. Occupies but 
little space; uses very little steam; saves formation of carbon in retorts; increases yield 

EXHAUSTER. 10 to 15 per cent. No works too small to use them profitably. 





Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR CO., No. 357 Canal St, New York. 
 Parson’s Steam Blower, 


Hughes’ |FOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZE 
OR OTHER WASTE MATERIAL. 


“Gas Works,” PARSON'S, TAR, BURNER, 


FOR USING COAL TAR AS FUEL. 


PARSON’S AIR JET TUBE CLEANER, 


Their Construction and Arrangement, FOR CLEANING BOILER TUBES. 


These devices are all first-class. They will be sent to any responsible party for triai. No sale 
And the Manufacture and unless satisfactory. Manufactured by the WATERTOWN STEAM BLOWER COMPANY 















































Distribution of Coal Gas. H. E. PARSON, Supt., 457 Putnam Ave., Brooklyn, N. Y 

Originally written by SAM’L HUGHES, .E. "Mh g Chemistry of ‘The Cas E ngineer’s 
Rewritten and Much Enlarged by eget | Laboratory Handbook. 

WM. RICHARDS, 0.E Illuminating Gas. | By JOHN HORNBY, F.1.C. 

2 By NorTON H. HUMPH Price, $2.40. | Price, $2.50. 
Eighth Edition, Revised, ‘with Notices of Recent Im- Ae M. CALLENDER & CO., 32 PINE 8t., N.Y. CITY. | A. M. CALLENDEHR & C@O.., 32 Pine Street. N.Y. City. 
provements. i. oa eae : ™ 2 = = “on 
CBee Practical Hints on the Construction and Working 
Ce, e e 


of Regenerator Furnaces, 


4. M. CALLENDER & Co., By MAURICE GRAHAM,.Assoc. M-.Inst.C.E. 


Price, $1.25. For Sale by 
82 Pine 8St., N. Y. City. A. M, CALLENDER & CO., No. 32 Pine Street, New York City. 
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JAMES D. PERKINS, President. 





F. SEAVERNS, Treasurer. 


HE PERKINS COMPANY. 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES AGENTS FOR THE FOLLOWING: 


Ocean Mine Youghiogheny Gas Coal, 
Old Kentucky Shale and 0. K. Boghead. 





SHIPMENTS FROM NEW YORK, PHILADELPHIA, BALTIMORE AND NORFOLK. 








BERWIND-WHITE COAL MINING COMPANY'S 








Ocean Westmoreland Gas Coal. 


STRIGTLY High Grade..... 


Offices: 





Washington Building, New York. 
Betz Building, Philadelphia. 


Carefully prepared. 
For Gas Making or 
Heavy Steaming. 








SciIiENTIEFIC BOOES. 





GAS MANUFACTU RE, THE CHEMISTRY OF, by W. J. A. | 
Butterfield, $3.5 


ial age 8S HANDBOOK. By Thos. Newbigging. 6th | 
edition. $6. 


COX'S GAS FLOW COMPUTER. $2.50. 
FIELD'S ANALYSIS, 1898. $5. 

HUGHES’ GAS WORKS. $1.65. 

POOLE ON FUELS. By Herman Poole. $3. 
—— POCKET-BOOK. By Henry O’Connor. | 


TECHNICAL GAS ANALYSIS. $3. 


GAS CONSUMER’S HANDYBOOK, by Wm. Richards. 20 
cents. 

CHEMISTRY OF ILLUMINATING GAS. 
Humphrys. $2.40. 

a TREATISE ON HEAT By Thomas Box. 2d 
edition 

PRACTICAL PHOTOMETRY: A Guide to the Study of the 
Measurement of Light. By W. J. Dibdin. $3. 

CHEMICAL TECHNOLOGY: Vol. I., Fuel and Its Appli- 
cations, $5. Vol. II., Lighting, $4. 

IRONWORK: Practical Designing of Structural Ironwork. 
By H, Adams. $3.50. 

HEMPEL’S GAS ANALYSIS, $2. 

er HANDBOOK ON GAS ENGINES, by G. Lieck- 
fiel 


By Norton H. 


LIQUID FUEL FOR MECHANICAL AND INDUSTRIAL 
PURPOSES. By E. A. Brayley Hodgetts. $2.50 


OAL: Its History and Use. By Prof. Thorpe. $3.50. 


The above will be forwarded upon receipt of price. 


must be added to above prices. 


desired, upon receipt of order. 


books sent C.O.D. 


| PRACTICAL HINTS ON 


HEAT A MODE OF MOTION. By John Tyndall. 
THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. 


| MANUAL FOR GAS ENGINEERING STUDENTS. By D. 
Lee. 40 cents. 


$2.50. 


| GASFITTER’S GUIDE, by John Eldridge 40 cents. 
| AMMONIA AND AMMONIUM COMPOUNDS. By Dr. R. 


Arnold. $2 


| CONSTRUCTION OF GAS WORKS, by Walter Ralph Her- 


ring. $2. 
DIGEST OF GAS CASES. $5. 


REGENERATOR FURNACES 
By M. Graham. $1.25. 


A TREATISE ON THE COMPARATIVE COMMERCIAL 


VALUES OF GAS COALS AND CANNELS., By D. A. 
Graham. $3. 


A TEXT BOOK OF INORGANIC CHEMISTRY. By Prof. 
Victor Von Richter. $2. 
ILLUMINATING AND HEATINGGAS. By W. Burns. $1.50 


HANDBOOK 44 MECHANICAL ENGINEERS, By H. 
Adams. $2.50. 

TREATISE ON MASONRY CONSTRUCTION. Baker. $5 

GAS ne ge yt LABORATORY HANDBOOK. By Jno. 
Hornby. $2.50 


GAS LIGHTING AND GAS FITTING. By W. P. Gerhard. 
50 cents. 


PRACTICAL PLUMBING. By P. J. Davies. $3. 


A. M. CALLENDER & CO., 32 Pine Street, New York. 


AMERICAN PLUMBING. By Alfred Revill. $2. 
CEMENT ; A Manual of Lime and Cement, their Treatment 
and Use in Construction. By A. H H. Heath. $2.50. 
A COMPARISON BETWEEN THE ENGLISH AND 
E} METHODS OF ASCERTAINING THE 
ILLUMINATING POWER OF COAL CAS. $1.60. 


ELECTRICITY. 
INDUSTRIAL PHOTOMETRY, with We Application te 
Electric Lighting. By A. Palaz, Sec. 


ELEMENTS OF ELECTRIC LIGHTING, Including Electric 
Generation, Measurement, Storage and Distribution. By 
Philip Atkinson. $1.50. 


aes So TRANSMISSION OF ENERGY. By G. Kapp. 


son 
MAGNETISM AND ELECTRICITY. By J.Overend. 40 cts 
DYNAMO BUILDING. By F. W. Walker. 50 cents. 


DOMESTIC ELECTRICITY FOR AMATEURS. By E. 
Hospitalier. $2.50. 


aioe ae th MANAGEMENT OF DYNAMOS AND MO 


a S POCKETBOOK. By Monroe and Jamie 
2.50, 


| PRACTICAL GUIDE TO THE TESTING OF INSULAT!D 
WIRES AND CABLES. $1. 
ELECTRIC LIGHTING, by Francis B. Crocker. $3. 





| ELECTRIC LIGHT FITTING. $2. 
| PRACTICAL ELECTRICITY. $2.50. 
| ELECTRICITY FOR ENGINEERS. $2.50. 


ELECTRICITY, Its Theory, Sourcesand Applications. 3y 
John T. Sprague. $6. 


If sent by mail or express, postage or express charge 
We take especial pains in securing and forwarding any other Works that may le 
All remittances should be made by check, draft, or post office money order. 


No 
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whe Despard Gas Coal Co., 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


CoH :E. 


MINES, = -« £Clarksburgh, Harrison Co., West Va. 
WHARVES, = = «= Locust Point Baltimore, Md. 


OFFICE, = 640 Equitable Building Baltimore, Md. 


ROUSSEL & HICKS, i BANGS & HORTON 
71 Broadway, N. Y. 60 Congress St., Boston. 








KELLER ADJUSTABLE 
COKE CRUSHER. 


—. Simple, Durable. Will 
rush any ‘Size Desired. 


Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co., 
Columbus, Ind. 
Correspondence Soiicited. 


Do You Wish to Know 


what size of pipe to use to convey any quantity 
of gas, any distance, with any loss of pressure 
and any initial or final pressure? Then use 


Cox’s Gas Flow Computer, 


as it gives this information accurately at sight, 

without mental effort. No calculations needed. 

Saves time, money and mistakes. 

Price, 6.5 x 8 inches, in cloth case, $2.50. For 
sale by 


A.M. Callender & Co., 32 Pine St., N. Y. 




















GREENOUGH’S 


“DIGEST OF GAS CASES.” 


Frice, 8358.00. 


This is a valuable and important work, a copy 
of which should be in the possession of every gas 
company in the country, whether large or small. 
As a book of reference it will be found invaluable. 
It is the only work of the kind which has ever 
been published in this country, and is most com- 
plete, Handsomely bound, Orders may be sent to 


Ae Mi. CALLENDER & CO., 32 Pine St., N.3. 


— THE — 


PENN GAS COAL CO. 


OFFER THEIR 


Coal, Carefully Screened ==Prepared for Gas Purposes, 





Their property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations ov 
the Pennsylvania Railroad, and on the Youghiogheny River. 


Principal OYtfice: 
Room 720, Reading Terminal Building, Phila., Pa. 
Points of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No. 1 (Lower Side), South Amboy, N. J. 











EpmMuND H. McCULLOUGH, Prest. CuHas. F. GODSHALL, Treas. H. C. ADAMS, Sec, 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





POINTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAKE), N. Y. 





Since the commencement of operations by this a its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South $d St., Phila., Pa. 


THE SUN OIL CO. 


Crude Oil, Gas Naphtha, 
Refined Petroleum, Gas Oil. 
Toledo, O., and Pittshnpnureaeh, Pa. 




















Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAP THA. 





Correspondence Solicited: 


GAS OIL. 


26 Broadway, New York City. 
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Principal Office & Works, Waltham, Mass. 


DAVIS & FARNUM MEG. CO.. 


WALTHAM, MASS. 


Boston Office, R'm 18, Volcan Bldg., 8 Oliver {'. 





Single, Double and Triple-Lift Gasholders of any Capacity. 


Tubular, 





Pipe and Sinuous Friction Condensers of all Sizes. 





Steel Tanks for Gasholders, 


Iron Roof Frames and Floors. 


Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 





Self-Sealing and Pressed Steel Mouthpiece Lids. 





8 Coke Borrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 
Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all Descriptions. 








BAXTER & & YOUNG, 


CONTRACTING AND CONSULTING 
GAS ENGINEERS. 


Examination and Values Ascertained of 
Artificial and Natural Gas Properties. 


OMPLETE CAS WORKS ERECTED: 
Artificial and Natural Gas 


Mains Furnished and Laid. 


CORRESPONDENCE SOLICITED. 


OFFICE : WAYNE, COUNTY BANK BUILDING, 
DETROIT, MICH. 


ooms 201 & 202. 





A. E. BOARDMAN, C. E., 
Consulting and Contracting Engineer. 


Particular attention given to Gas, Water and Electric 
Plants. Long and successful experience 
with the problem and practice of 


Filtration for Public Water Supply. 
BREVARD, N. C. 


JAMES T. LYNN, 


GAS ENGINEER 


AND 


CONTRACTOR, 
Wayne Bank Building, - DETROIT 





CAS PROPERTIES PURCHASED. 








Geo, Shepard Page’s Sons, 
GAS MAGHINERY. 


Correspondence Solicited. 


180 Fulton Street, New York City. 








DAVID LEAVITT HOUGH, 
Consulting Engineer 


CONTRACTOR, 


374 FIFTH AVE. N. Y 








Kerr Murray Manufacturing Company, 


Steel Gasholder Tanks, 


Sinate, Douste AND TRIPLE-LIFT GEASHOLDERS. 


fem HORIZONTAL AND VERTICAL STORAGE OJL TANKS sm. 


Iron Work for Coal Gas Benches, Self-Sealing Mouthpieces, Exhausters, Condensers, Scrubbers, Purifiers, 
Wooden Trays, Floor Carriages, Center Seal and Valve System Connections, Cast and 
Wrought Iron Fittings, and Connections 3 to 36 Inches Diameter. 


VALVES, Double Gate, Hub ne Flange, Outside Screw «Quick Opening, 3 to 36 In. Diam. 


COAL AND COKE WAGONS, RETORT HOUSE TOOLS, STREET MAIN SPECIALS AND DRIPS. 


Address, 


KERR MURRAY MANUFACTURING U0. 


Sort Wayne, Indiana 
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| BARTLETT, HAYWARD & CO. 


BALTIMORE, MD. 




















| Triple, Double and Single-Lift Gasholders. 
it Holder ans, CONDENSERS. 



































ROOF FRAMES. Scrubbers, 
Girders. Bench Castings. 
BEAMS — OIL STORAGE TANKS 

PURIFIERS. Boilers. 


PATENT STANDARD WASHER-SCRUBBER. 


The best apparatus for the extraction of all Ammonia and a large proportion 
of Carbonic Acid and Sulphureted Hydrogen. The Scrubber has been materially 
improved and is provided with patented Wooden Segmental Grids, instead of 
Metallic Discs, thus reducing the weight on shaft and power for operating same 





The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSIBLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 


MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 








, | ALEX. C. HUMPHREYS, M.E.,M. nst.C,E. ARTHUR G. GLASGOW, M. E., M. Inst. C.E. GASHOLDER TANKS AND 
hed — seal — 


HUMPHREYS & GLASGOW, “> prez 


J. P. ‘ webdiiie, 


238 Java Street, Brooklyn, N. ¥. 








, BANK OF COMMERCE BLDGC., 9 VICTORIA STREET 
31 Nassau Street, London S.W., 
mayan Sa Se eRe A ATED. 
CONSULTING CAS ENCINEERS Draughtsman and Constructing meen. 
a 








“attention given to Patent Office drawings. 
Uffice, No. 245 Broadway, N. Y. City. 


AND MANACERS. | poten of new works or alteration of old wo! toe eas 
CAS PROPERTIES PURCHASED. 
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Iron Steel Tanks, 


Send for Pamphlet. 





R.D, WOOD & CO,, 


400 Chestnut Street, ere a, Pa., 


CAST IRON PIPE. 
Cas Folders, 


Single, Double and Triple Lifts, with or without Wrought 


ENGINEERS, 


IRON FOUNDERS, 
MACHINISTS. 


PURIFIERS, CONDENSERS, SCRUBBERS. 


Dunham Patent Specials. 










i 
12 2 81) 
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MANUFACTURERS OF 





ISBELL- PORTER CO., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


All Ironwork and Machinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 aancniine New York Gity. —orFicts- Bridge & Ogden Sts., Newark, N. J. 























BUILDERS OF 






























ILLUMINATING GAS! 


THE LOOMIS PROCESS. 


Now in successful operation at Works of John Russell Cuttlery Co., Turner’s Falls, Mass., 
and Henry Disston’s Son’s Saw Works, Tacony, Pa. 


The Cheapest Gas Generating System in the World. 
Plans and Estimates Furnished. 


BURDETT LOOMIS, 


» 


FUEL GAS! 


=] artford, Conn. 





To Gas Companies. 


We make to order CAP BURNERS toburnanyamou ‘ 


under a stated pressure. Send for samples. 


MAIN PROVING APPARATUS. 


Cc.a. GEFRORER, 
248 N. Sth St., Phila., P « 


The Continental Iron Works, f 


THOMAS F. ROWLAND, President, 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, Jnr., Secretary & Treasurer. 


West azd Calyer Sts. (Near 10th & 23d St. Ferries) 
NEW YORK, Borough of Brooklyn. 


Gas Holders. 


Single and Multiple Section Gas Holders a Specialty. 


STEEL GAS HOLDER TANKS. 
BENCH CASTINGS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or “D” Retorts. 


Also SERVICE CLEANERS, DRIP PUMPS, and STRE! ! 
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H. RANSHAW, Prest. & Mangr. T. H. Bracs, Asst. Mangr. 
WILLIAM STACEY, Vice-Prest. R. J. TARVIN, Sec. & Treas. 


THE STACKY MANUFACTURING CO. 


Established i85!. 
Single, Double and Triple-Lift 


GASHOLDERS, 


Of any Capacity, mith or without Wrought Iron or Steel 
Tanks. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benches, Roof Frames, 
OIL STORACE TANKS. 





; : sa . Sealing Mouthpiece Lids. 
_— a, —— Sie === a = Cincinn ati, Ohio. 


RITER=-CONLEY MFG. CO., 
GASHOLDERS, with or without Steel Tanks. 


|. — Purifiers, Condensers, Scrubbers, Oil Tanks, Smoke Stacks. 
F STEEL ROOFS and BUILDINGS. 














PLATE AND STRUCTURAL WORK OF EVERY DESCRIPTION. 
GENERAL OFFICE: Pittsburg, Pa. EASTERN OFFICE: 39-41 Cortlandt St., New York City. 

es) : . ian alate eae 2a ata ll a ia . : 

WM. HENRY WHITE, 

, No. 32 Pine Street, - - - New YorE City. 

cd 

>. ERECTION AND EXTENSION OF 

 PGAS, WATER, AND ELECTRIC LIGHT WORKS 
| jy ~ 

Is Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited. 


Plans and Estimates Furnished. 


1899 DIRECTORY 1899 


OF AMERICAN GAS COMPANIES 


Price - - - - - ~ - $5 .OO. 


A. M. CALLENDER & CO., - - No. 32 Pine Street, New York. 
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1842 = Helly & Fowler, = 1900 
LAUREL IRON WORKS. 
Office, No. 39 Laurel Street, Philadelphia, Pa. | 


BUILDERS OF 


~-Gasholders | 


; 4 Single or Telescopic. With or Without Iron or Steel Tanks. 
DIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 


J | d 9 FREDERICK W. FLOYD, President ; 

HENRY E. FLOYD, Vice-Precilent ° 
am es 9 i O ' S Sons, JAMES R. FLOYD, jr., Sec’y & Treas. - 
531 to 543 West 20th Street and 530 to 540 West 21st Street, N. Y. | 


Engineers and Contractors io tne 
Construction of Gas Works. =. 


MANUFACTURERS OF 











a —— 








All Kinds of Castings and Iron Work for Gas Apparatus. 


ESTABLISHED 1856. Write for Estimates to 
INCORPORATED 1899, 539, West 20th St., New York Citv. 


LOGAN IRON WORKS, }: 


Brooklyn, NJ. Y. 








BUILDERS OF 


Oil Tanks, Water Tanks, and General Wrought Iron Work. 


1899 brought to us the Largest Number of Gasholder Contracts of 
any year in our history. Work was erected abroad as well 


as in many States of the Union, covering points separated by thousands | 
of miles. 


PLANS AND SPECIFICATIONS FURNISHED AND CORRESPONDENCE SOLICITEI. 
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ENDER for the JOURNAL, WARREN FOUNDRY AND MACHINE CO., 








Established 1856. Works at Phillipsburgh, N. J- 





New York Office, 160 Broadway. 


} CAST IRON WATER AND GAS PIPE, 


FRoM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Flange Pipe for Sugar House and Mine Work. Branches. Bends, Retorts, oto., eto 











GEORGE ge Mangr. & Treas., Emaus, Pa. 
“Wlose speculs. UMMOND eanonGate JOHN DONALDSON, Prest., Betz Bldg., Phila., Pa 


RUNMO ~.&¢> _EMAUS PIPE FOUNDRY. 


~~. CAST IRON DONALDSON IRON COMPANY. § EMAUS, PA 
AAS KON (a 





















Price $1.00. 


A. M. CALLENDER & C@., 32 Pine Street, N.Y. 









MANUFACTURERS OF 


: ae a yor sro" GAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 


Valuation of Gas, Electricity Western Office: Monadnock Block, Chicago, Ills. Also, FLANGE PIPE, LAMP POSTS, Etc. 
and Water Works Oe eee ae —__-—— 


FOR ASSESSMENT PURPOSES, POOLE ON FUELS. The Gas Engineer's 


SECOND EDITION. 


By THOS, IEEE, BADER. ant WM. NEWBIGGING,, THE CALORIFIC POWER OF FUELS. Laboratory Handbook. 








































With an Appendix of Decided Cases. By HERMAN POOLE, F.C.S. 
Price $2. For Sale by ' By JOHN HORNBY, F.1.C. Price, $2.50. 
Price, $3- For Sale by 
A. M. CALLENDER & CO., 
32 Pine Street, ma hk City. A. M. CALLENDER &« CO., 32 Pine Sr., N.Y. Crry. | Ao Me CALLENDER & CQO,, 32 Pine Sr., N.Y. Cry. 








- Established i1s8s54. 


D. McDONALD & CO, 


MANUFACTURERS OF 


WeT AND Dry METERS, STATION METERS AND METER PROVERS. 


ALSO MAKERS OF 


THE GLOVER PREPAYMENT METER. 








The amount of gas delivered for 


the coin can be instantly and The gas registered agrees abso- 


positively changed without re- lutely with the amount pur- 


moving the meter or replacing chased by the coin. 


any parts. 











WE HAVE MADE AND SOLD IN THE UNITED STATES 


OVER 50,000 OF THESE METERS, 


ALL OF WHICH ARE GIVING PERFECT SATISFACTION, 


Correspondocnce Solicited. . 


511 West Twenty-first Street, | 51, 53 & 55 Lancaster Street, | 34 & 36 West Monroe Street, 
NEW YORK. ALBANY, N. Y. | CHICACO. 
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LIDRY GAS METERS. 
Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges, 


ashe for manufac METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 





bled to furnish re 


turing, Is ene re Aesth, — . 
TT wawrones repayment Gas Meters. 


MANUFACTUR: 


NATHANIEL TUFTS METER CO, | 


8 Medford Street, Boston, Mass. 








CHARLES E. DICKEY. JAMES B. SMALLWOOD. 





THE MARYLAND METER AND MANUFACTURING CO. 





CHARLES H. DICKEY. 





Established 1866. 


BALTIMORE, North & Saratoga Sts. 


SAN FRANCISCO, 221 Front St. 


CHICACO, 107 West Monroe St. 








~m— “Perfect” Gas Stoves —z- 








A PERFECTLY ACGGURATE METER 


AN ALWAYS-T0-BE-DEPENDED-ON METER 


A BEST-MADE METER 


A SURE-TO-PLEASE METER 


THE KEYSTONE METER 


Made at ROYERSFORD, PA. 


Pacfiic Coast Supplied by WIESTER & CO., 17 & 19 New Montgomery St., San Francisco, Cal. 























Do you wish to Know 


what size of Pipe to use to convey any quantity of Gas, any distance, with 


any loss of pressure, and any initial or final pressure? Then use 


COX’S GAS FLOW COMPUTER, | 


as it gives this information accurately at sight, without mental effort. vo 
calculations needed. Saves time, money and mistakes. 


Price, 6.5x8 inches, in cloth case, $2.50. 
For sale by 


A. M. CALLENDER & CO,., 32 Pine St.. N. Y. City: 
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American Meter Go. 


NEW YORK, PHILADELPHIA, 
SAN FRANCISCO. 


Prepayment Meters. 


Their construction is such that they may 











be readily readjusted 














when the scale of gas rates is changed. 


HELME & McILHENNY, 


Hstablished 1848. 1339 to 1349 Cherry Street, Philadelphla. Pa. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, te. 


am —__ METERS REPAIRED__.. 


PREPAYMENT GAS METERS. 


dur Own Satsento. Strong. Simple. PROMPT ATTENTION. CORRESPONDENCE SOLICITED. 


METRIC METAL COMPANY, 


MAKERS OF 


GAS METERS for NATURAL and ARTIFICIAL GAS. 


| Special Attention given to Repairing METERS of all Makes. 













































FACTORY AT ERIE, PA. 


POOLE ON FUELS. 


it THE CALORIFIC POWER OF FUELS. 


WITH A VERY FULL COLLECTION OF TABLES OF HEATS OF COMBUSTION OF FUELS, SOLID 
LIQUID. AND GASEOUS. 
TO WHICH IS ALSO APPENDED 


No THE REPORT OF THE COMMITIEE ON BOILER TESTS OF THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
DECEMBER (1897); TABLES OF CONSTANTS USED. 


a7 HBaERMANW PFPOOLD, F.C.S. 


FIRST EDITION. 
Frice $3. EFor Sale by 


A. M. CALLENDER & CO. - - No. 32 Pine tion New York City. 
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The advertisement of 


THE WESTERN GAS CONSTRUCTION COMPANY, Engineers and Builders, 


Improved Double Superheater Lowe Water Gas Apparatus—Manufacturers of General Gas Works Machinery—Builders of Gas Works 
WM. HENRY WHITE, Eastern Engineer, FO RT WAYN E, l a D., 


32 Pine St., New York. Occupies this space every alternate week 


JOHN J. GRIFFIN & GO,, 


1513-1515-1517-1519-1521 Race Street, Philadelphia. 


52 Dey Street, New York. 75 N. Clinton St., Chicago. F - 
WM. S. GRIBBEL, Manager. | FREDERICK WAUGH, Manager. 
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MANUFACTURERS OF 


\, STATION METERS 
yy CONSUMERS’ METERS, 


Provers, Registers, Gauges, Experimental Apparatus, Ete, 
Prompt Attention Giwen to All py, ree 


OUR SPECIAL NATURAL GAS METER 


Is the Best ever offered. Over 30, 000 now in use. 





We manufacture in the United States, under the SAWER & PURVES PATENTS, the tn 


Positive Prepayment Meter. 


This Meter is an 





























AM PLES . 
unqualified success in = 
DURABLE . Great Britain. ‘ 
. Its simplicity of con- 
ACCURATE . 7 3 
——_—__—_—— struction, and the ; 
RELIABLE ; positive character of tr 
ti 
the service performec 0 
Mine in ; 
All Parts by it, have given it | 
’ 
Interchangeable _ pre-eminence. 
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Needs Only the Care Given an Ordinary Meter. 
Saves MONEY, TIME and CONSUMERS. 
Dispenses with “DEPOSITS” and Increases OUTPUT. 








